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ABSTRACT

The Record of Decision for Remedial Action for the Quarry Residuals Operable Unit of
the Weldon Spring Site outlines the performance of field studies to support the decision for long-
term menitoring of proundwater. The purpose of these studies is to provide design informaticn
for the interceptor trench field study and to supplement the current conceptual fate and transport
model for this area. This report summarizes the hydregeological field studies performed as part
of these field studies.
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1, INTRODUCTION

The selected remedy in the Record of Decision for Remedial Action for the (Quarry
Residuals Operable Unit at the Weldon Spring Site (Ref. 1) outlines the performance of twe field
studies to support the decision for long-term monitoring of groundwater. These field studies
imclude installation and operation of an interceptor trench and hydrogeologic and geochemical
sampling m the area of uramium impact. These studies are being performed to (1) verify the
effectiveness of uranium removal by groundwater extraction methods and (2) provide additional
data to support the contaminant fate and transport conceptuel models for the guarry area.

1.1 Purpese and Scope

This completion report summarizes the hydrogeological sampling performed as part of
these field studies.

The purpase of the hydrogeological sampling was to:

. Provide design constraimts or limits to determine the optimal location of the
interceptor trench.

. Supplement the current conceptual model reparding the site hydrogeological
characteristics that comtrol the effectiveness of the removal of uranium from
groundwater.

The primary objectives of the hydrogeological sampling program, as outlined in the
Hydrogeological Characterization Sampling Plan in Support of the QROU Field Studies (Ref, 2)
were to:

. Further define the lateral and verical distribition of the various fine-grained
materials north of the slough.

. Determing the grain-size distribution of the material types comprising the fine-
grained alluvium north of the slough.

. Determine the variation in aquifer parameters due to the heterogeneity of the fine-
grained alluvium.

. Provide a detailed description of the Decorah Group beneath the fine-grained
materials north of the slough.

DOE/QRZIS4B-B03, Rey. O 1
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. Refine the bedrock topography in the area where the interceptor trench will be
constructed.

DOE/IOR/21548-803, Raw, ) 2
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2. FIELD ACTIVITIES

Field studies were conducted in the area immediately south of the quarry and north of the
Femme Osage Slough from Jamuary 14 through February 6, 1999, Drilling and well installation
was performed by Geotechnology, Inc. under Work Package 476, Task 13. During that pericd,
12 boreholes {Figure 2-1) were drilled and sampled, and eight temporary wells were installed,
developed, tested, and abandoned. A detailed description of the field activities, as well a3 a
summary of testing methods and data analyses, are presented in technical memorandum
3840TM-3033-00, WSSRAP Quarry Residuals Operable Unit Hydrogeologic Characterization

Report (Ref 3}
2,1 Drilling and Sampling

The boreholes were drilled and sampled at locations summanzed in Table 2-1. These
locations vary from those presented in the Sampling Plan (Ref. 2), as follows:

. Boreholes QRSB-51, QRSB-57, and QRSB-60 were moved from locations on the
north side of the Katy Trail to the south side of the trail to drill into a thicker
section of saturated alluvium,

. Berehole QRSB-62 was repositicned south of the Katy Trail and east of its
original location to provide better allizvium data and fill in a gap between previous
berings.

. Borehole QRSB-54 was maoved south of its original location and was designated |
an alluvial boring in which a temporary well wag installed.

. Borehele (QRSB-36 was designated as a replacement bedrock borehole for
QRSB-54 and core-drilled to the Decorah Group-Plattin Limestone contact.

Table 2-1 Borehole Summagf Takble

BOREHOLE ID NORTHING | EASTING GROUND ELEVATION TOTAL DEFTH {ff)
OREE &1 10ZB006 1 7475008 457 64 25.0
QRSB 52 1028182 2 747700.0 455.76 14.0
QRSB-53 1028196.8 747888 3 45520 1B.7
QRSB 54 1028117.2 747907 .7 45612 33.5
QRSB-55 10281856 7470855 456 34 770
QREB-56 1028091.9 7ATORE.A 464,12 5.0
QRSB-57 1028354.0 7481313 456,58 268

T QRSP-58 1028257 5 748197.9 455,26 26.3
QRSB-58 1028398.6 748386.0 454 78 22.5
QRSB0 1026470.9 748400.8 455 41 30.4
QRSB-61 10285800 748507 5 459,08 13.5
QR5B-62 1028702 4 748601 0 462 68 16.0

DOE/ORIZI548-803, Rev. ¢ 3
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All boreholes were drilled using an all-terrain CME-550 drill rig. Hollow-stem augers
with an inside diameter {ID) of 4-1/4 in. and outside diameter (OD) of 7-1/4 in. were used
through the unconsolidated materials.

Twelve boreholes were drilled during the field effort. Eight were terminated at the top of
rock and four were core-drilled through the Decorah Group to the contact with the Plattin
Limestene. QRSB-54, located adjacent to the slough, exhibited heaving sand and drilling had to
be terminated before auger refusal at the top of rock. Soil sampling was performed continuously
throughout each borehole using a 5-ft CME soil sampler with an OD of 4 in.  Soils were
described according to Procedure ES&H 447, Soil, Rock Core, and Rock Chip Borehole
Logying using the Unified Soil Classification System. Samples of recovered soils were selected
by the field geologist for geotechnical testing to determine grain-size distribution and Atterberg
Limits in the alluviel sediments.

Core drilling was performed in Boreholes QRSB-51, QRSB-52, QRSB-56, and QRSB-
60. Once bedrock was encountered, as indicated by auger and/or sampler refusal, the drilling
method was changed to NQ wireline coring. A 10-ft solid core barrel was used to retrieve reck
cores. Retrieved core was placed in wooden core boxes for storage and logged in accordance
with Procedure ES&H 4.4.7. Coring at each location was continued until the field geologist
determined that the contact between the Decorah Group and the Plattin Limestone had been
reached.

2.2 Packer Testing

During the drilling of the four bedrock core holes, pressure testing (packer testing) was
performed in accordance with the Sampling Plan (Ref 2). Packer tests were performed at
intervals of approximately 10-ft, throughout the length of the boring. A single packer assembly
used for this testing and the borehole were pressurized by pumping water directly into the boring,
Test pressures and flow rates were measured using a pressure gauge and water meter,
respectively. Four individual tests of ¢ to 10 minute duration were performed at various water
pressures. Results from the packer testing are discussed in Section 3.

2.3 Temporary Well Installation and Development

Temporary wells were installed in the eight boreholes advanced only in the fine-grained
alluvium. The temporary weills were constructed using 5 ft to 10 £ of 2-in. Schedule 40
polyvinyl chloride (PVC) screen (0.010-in. siot) with a 3.5-in. OD outer screen. The annilus
between the two screens was field-packed with 10-20 mesh silica sand. A threaded cap covered
the top and bottom of the anmilus between the screens. A 2-in. blank riser was installed from the
screen to a few feet above the ground surface. No additional filter pack or other annulus
materials were placed in the temporary wells. A shale trap was attached to the PVC riser at

DOE/IRIZ1548-803, Ray. O 5
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approximately 1.5 ft betow the ground surface and bentonite chips were emplaced to the ground
surface and hydrated with potable water to create a surface seal. A locking cap was placed on
the PVC riser.

Al] temporary wells were developed to minimize the effects of borehole wall smearing
during drilling, and to fecilitate hydraulic conductivity testing in the wells. Wells were
developed after a minimum of 24 hours had elapsed to allow for setting of the bentonite seals.
Development was accomplished by initially surging the well with & hand-held PVC surge block
unit. This surging action breaks down any skin effects of the barehole caused by the drilling
process. After completion of surging, the well was pumped using a peristaltic pump to remove
sediment-faden groundwater. Volumes removed from the weils ranged from 6 to 10 gallons,
Wells installed in boreholes QRSB-52, QRSB-55, QRSB-61, and QRSB-62 exhibited low
recharge rates during development and were pumped several times until the desired amount of
water was removed. A summary of the construction data for the temporary wells, static water
levels measured after development, and observations made during development is provided in
Table 2-2.

Tabla 2-2 Temporary Well installation and Development Summary

Tap of Casing Total Screened Statlc Watar
Elevation Depth Interval Level
Well ID [ft MSL) {ft] (ft BGS) [t BGS) Comments
GREB-52 450.56 14.0 84-134 7.8 Pumped dry at < 1 gpm
_ _ Slow recharge
R5B-53 460.70 18.7 75-178 7.0 Susteined at apprax, 1 gpm
. Turbid water
QRSB-54 437.32 2356 238288 B.§ Sustained at apprexc % gpm
Slightly eloudy weater
WRSB-55 458.04 27.0 21.4-27264 &8 . Pumpad dry at 1 gpm
Slow recharge
: Slighlly cloudy water
QR5B-58 d457.16 25.3 204-254 G.4 Sustained at approx. 1 gpm
Slightly ctoudy water
QIRSB-59 454,78 2205 10.7-M.0 48 Sustained at approx. 1 gpm
_ Slightly cloudy water
QRSB-51 451.08 13.5 §.0-13.0 78 Pumped dry at 1 gpm
Slow recharge
RSB-82 464.46 18.0 10.4=15.4 118 Slow racharge
Wary turbid water

M3L - mean sea leveal
BGS — below ground sutface

2.4 Borehole and Temporary Well Abandonment

Each borehele and temporary well was abandened according to Missouri well
construction rules (10 C8R 23} and the specifications outlined in Work Package 476, Task 13.
Temporary well screens and casing were removed from the boreholes, which were grouted to the

DOEDRI21548-803, Ray, 0 6
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surface through a tremie pipe using high solids bentonite grout. Boreholes advanced into the
bedrock were also grouted from the bottom using a tremie pipe.

2.5 Hydraulic Conductivity Testing

Single weil hydraulic conductivity tests (slug tests) were conducted dunng January and
February 1999 in the eight temporary wells and in an existing momtoring well, MW-1014. All
nine wells were completed in the saturated portion of the shallow aquifer north of the slough. A
minimum of three slug tests was performed at each location, in accordance with the Sampling
Plan {Ref. 2),

Slug tests were performed using a solid PVC slug. During testing, 2 low initial
displacement of water was observed in temporary wells QRSB-52, QRSB-53, QRSB-61, and
QRSB-62. To achieve adequate displacement, a large volume of water was introduced into these
wells. These four temporary wells were installed in clavey materials and the formation did not
coliapse against the well screen as it did in the other temporary wells. Due to the lack of
collapse, the water was displaced into the anmulus between the borehole and the well screen;
therefore, initial test results were not representative of the aquifer matrix. A series of five slug
tests was performed at MW-1014 using both the solid slug and various volumes of water to
evaluate potential differences in results based on methodology and also for comparison with test
results at nearby QRSB-53,

2.6 Environmental Safety and Health

The drilling was performed in accordance with the subcontractor’s Safe Work Plan,
under the authority of the Weldon Spring Site Health and Safety Plan (Ref 4). Safety
Department representatives performed an initial safety inspection of the subcontractor’s drill rig
and provided coverage throughout the fieldwork. No safety-related incidents or accidents
occurred during this investigation.

Representatives of the Environmental Safety and Health (ES&H) Department provided
continuous coverage during the fieldwork. Work was performed in Level D personal protective
equipment consisting of coveralls, stesi-toed boots, work gloves, safety plasses, and hard hats.
In addition, latex gloves were worn when handling soil and rock samples, and drilling and
sampling tools. Non-drilling personnel wore fluorescent safety vests. Soil and rock samples
retrieved during drilling were surveyed by ES&H personnel for beta and gamma activity using a
Ludlum 44-9 Geiger-Muceller detector, as outlined in the Sampling Plan (Bef. 2). None of the
samples measured above background during this scregning,

DOE/DR21545-803, Rev. 0 7
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2.7 Waste Management

As outlined in the Sampling Plan (Ref. 2), soil cuttings and water generated from drilling,
temporary well installation, and well development were collected angd containerized, The soil
cuttings were placed in lined 55-gallon drums with secured lids. Water generated from drilling
or well development was also collected in 55-gallon drums with secured lids. At the end of the
field work, the drilling subcontractor transported the soil and water over the quarry haul road to
the chemical plant for disposal

DOEADRIZ1548-803, Rev. 0 3
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3, HYPROGEOLOGIC DATA ANALYSIS
3.1 Geologic Characterization

Geologic information obtained from this study includes lithologic and geologic
descriptions, fracture densities, mineralogy, secondary mineralogy, organic c¢ontent,
identification of formation contacts, unit thicknesses, and depths to bedrock. Analysis of this
data focused on identifying correlatable units within the fine-graingd alluvium, identifying zones
of preferential proundwater movement in both the fine-grained alluvium and bedrock, and
identifying secondary mineralogy of the aquifer matrix. Geologic logs for these borings are
contained in Appendix A.

3.1.1 Alluviam

Twelve boreholes (Figure 2-1) were advanced through the alluvial materials north of the
slough.  Sediment types encountered were similar to those observed during previous
investigations, As depicted on the cross-sections (Figures 3-1 and 3-2), alluvial sediments
encountered in the borings were primarily fine-grained, including high and low plasticity clays
and silts. These cross-sections were constructed using the data obtained from this study and
information from previous investigations. At locations closer to the slough, silty and clayey fine-
to medium-grained sands were encountered at the base of the alluvium, Sampling of the
alluvium north of the slough indicates a broad correlation of sediments across the area, although
discrete units or beds were generally not identified and correlated between boreholes, This was
not unexpected given the complex depositional patterns of the Femme Osage Creek and the
Missouri River,

Nearer the quarry bluff very little silt or sand was encountered (Figure 3-1). Sands that
are present appear to be isolated, near-channel, or channel deposits that include a significant
amount of fines (silt and ¢lay). At the east end of the section (QRSB-52), near the Femme Osage
Slough, a fining upward sequence is cbserved going from gravelly sand at the base to silty sand,
then to clay silts, to low to high plasticity clays. This sequence indicates a transition from an
active channel to an overbank-floodplain depositional envircnment. At Borehole QRSB-38,
sand was encountered near the top of bedrock, with an upward fining sequence also noted. The
sand deposit appears to be coincident with a bedrock low at this locatien.

Very high plasticity clay was encountered in QRSB-51 and QRSB-53 near the base of the
alluviam. This clay is identified as “HCH” on the cross-section {Figure 3-1). This unit was the
most distinct and correlatable unit observed in sampies from the study area. This unit exhibits
very high plasticity as indicated by its high degree of moldability. In samples, this clay would
commenly exhibit conchodial breaks with concentric sand pockets and organics, including
coalified wood.

DOE/CR/Z1548-803, Rev. 0 0
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Organic material in the form of roots, twigs, woed chips, leaves, and large grass stalks
were very common in all soil types, including sand sampled in the study area. In the upper, more
oxidized zones of the alluvium, this material was commonly replaced with litnonite and hematite
(iron oxades). A distinet, gecchemical reduction or anaerobic contact was observed in many of
the borings and was indicated by a color change in the alluvial materials from brown to gray.
Below this oxidation and reduction interface, much of the organic material did not appear to be
decomposed, but was commonly coalified (carbon-like). This condition was more pronounced in
the boreholes closer to the slough.

An increase in sand thickness was noted closer to the slough as the bedrock surface
slopes southward (Figure 3-3). Fine-grained sands are common in the lower portion of bereholes
in this area, with most exhibiting a significant amount of silt and/or clay content. There are some
areas, such as at QRSB-59, having relatively well-graded medium- to coarse-grained sands. The
HCH clay is correlatable between three of the borings on this section.

The thickness of the alluvinm in the area north of the slough ranges from less than 10 f
near the Katy Trail up to 35 fi at the north edge of the slough {Figure 3-4). Thicker sequences
closer to the Katy Trail are the result of sediment filling in channels or lows in the bedrock
surface.

3.1.2 Bedrock

Four of the eight boreholes {(QRSB-51, QRSB-56, QRSB-57, and QRSB-50} were
advaniced through the underlying Decorgh Group into the Plattin Limestone. Bedrock
encountered during this investigation was similar to that observed during previous investigations.
The thickness of the Decorah Group ranges from 3.9 ft to 18.3 &t in the area north of the slough.
These thicknesses are less than typical due to erosion of this unit in the Missouri River
floodplain.

Boreholes drilled during this investigation provided data to refine the quarry bedrock
surface map (Figure 3-4). Bedrock relief exceeds 40 ft across the area from the Katy Trail to the
slough. The surface of the bedrock is relatively uneven and undulating, likely due to weathering
of the limestone and channeling by the Missouri River and the Femme Osags Creek.

3.2 Hydraulic Conductivity Testing
Hydranlic conductivity testing was performed in both the fine-grained alluvium and

bedrock for this investigation. Data obtained from packer tests and slug tests were used to
calculate hydraulic conductivity ranges for these units.

DOE/ORIZ1548-803, Rey, 0 12
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COMPLETION REFORT FOR THE HYDROGEQLOGICAL FIELD STUDIES IN SUPPORT OF THE QUARRY
RESIDUAL OPERABLE LUNIT OB 200

3.2.1 Slug Testing

Hydraulic conductivity estimates were based on data aralysis using the Bouwer and Rice
method (Ref. 5), which is the same methodology used to estimate hydraulic conductivity during

‘previous mvestigations, A summary of the results is presented in Table 3-1. Data-plots for each

weill are presented in Appendix B.

Table 3-1 Summary of Slug Testing Results

TEBT AVERAGE K
WELL ID | INTERVAL | TEST TYPE K (cmis) {cm/s) COMMENTS
QRSB52 | B4—134 Falling 1% 10" 1x10" None
QRSB-53 75—-17H Falllng Sx 107 Sx107 Bering is located 10.89
ft. from MW-1014
QRBB-84 | 23.8-284 Falling 2x107 2x107 Consistent test results
Rising 2x19° with strong log-linear
Faliing 2x 107 data trend.
_ Rising 2x 167
QRSBS5 | 214-254 Falling gx10”° 7107 Last test considered
Rising Mot Analyzead mast representative for
Falling gx10° this well.
Rising Bx10"
QRSB-68 | 20.4-254 Falling 9x10” gx 107 Cansistant test results
Rlsing Bx10” with strong log-linear
Failing §x 107 data trend.
Rising 9x10”
QRSB-58 | 107 -21.0 Falling 43107 3x107" Telling data In =zl
Rlglhg 3x107 Cases,
Falllng 4 x 107
Rising Ax10r
QRSE-/1 80130 Falling 8x10™ 8x 10 None
QRSB 10.4-15.4 Falling 3x 107 ax10” Nohe
MY-1014 | 16.0-21.0 Falling 7x10° &x 107 Results consistent with
Rising 7 x 10" previous resulis.
Falling 5x107 Results between
Falling 6 x 107 testing methods are
Faling §x10” consistent.
Purnping 8.4 x107 — Nane
Recovary TEx 107 — Naone

The slug test-derived hydraulic conductivity estimates are generally consistent with those
for previous aquifer tests (Ref 6). Heterogeneous conditions are indicated by the difference of
slightly more than an order of magnitude between MW-1014 and QRSE-53, which are located
approximately 10 fi apart. Review of the borehole logs for these twe wells indicates slightly
deeper bedrock containing gravelly silt in MW-1014, which is not present in QRSB-33. The
presence of this coarser-graingd material may account for the higher hydraulic conductivity
estimate in MW-1014.
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3.2.2 Packer Testing

Packer test results from the four boreholes cored into the bedrock indicate generally low
hydraulic conductivity (10 to 10°%). The results from the testing are provided in Table 3-2 along
with the stratigraphic unit for each test. Field sheets and calculations are included in
Appendix C,

Table 3-2 Summary of Packer Testing Resulls

TEST TEST TEST K {cmie) AVERAGE K | STRATIGRAP
INTERVAL NUMBER PRESSURE {cmie) HIC UNIT
{pai)
QRSE - 51
Depth to Bedrock = 17.5 /. Static Water Level =65 1.
19.0-258.0 1 ] No water take | Mot calculated | Lower Decorsh
2 12 at any pressure Group/Upper
3 17 during testing. Plattin
4 . Limestone
QRSB - &6
Depth to Bedrock = 16.5ft.  Static Water Leval = 12.7 .
19.0-26.0 1 & Me take 1A x407 Upper Dacorah
2 12 1% 10" Group
3 17 1.2x10%
4 6 - B.Ox 10"
25.0-350 1 10 Mo water take | Mot caloulated | Lower Decorsh
2 15 at any pressure Group  {rinor
3 20 during testing. Upper  Piattin
4 10 Limestone}
QRSB - 57
Dwepth to Bedrock =851 Statle Water Level =57 .
100-178 1 4 Mo take 78x10-5 Upet Decorah
2 & Mo teke Group
) 8 88 x10-8
4 4 7.1x108
18.0-22.8 1 £ Mo water teke | Mot calculated | Lower Decorah
2 12 at any pressure Group  {minor
3 17 during testing. Upper  Plattin
4 8 Limestone)
QR3E - 60
Dapth to Bedreck = 10.7 & State Water Level 3.5 f.
126-204 1 4 Mo water fake | Mot calculated | Upper Decarah
2 8 at any pressure Group
3’ 143 during testing.
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Resuits from the packer testing generatly agree with results from previous testing in these
units. The upper pertion (approximately 7 ft.) of the Decorah Group was the only section of
bedrock that took water during testing due to the larger degree of weathering and fracturing in
this section of the unit. The lower portion of the Decorah Group and the portion of the Plattin
Limestone that was tested in each hole did not take any water during testing, indicating a very
iow hydraulic conductivity for this unit,

3.3 Geotechnical Testing

Geotechnical information obtained from sediments from each of the boring includes
grain-size distributions and Atterberg limits (liquid limit, plastic limit, and plasticity index). The
determination of Atterberg limits was not originally outlined in the Sampling Plan (Ref 23, but
was performed to provide better classification of the material types encountered in the
interceptor trench area. Data sheets for this testing is contained in Appendix D.

Soil testing was performed on samples collected from eight of the boreholes at intervals that
represented both discrete zones and composited intervals. The number and type of tests performed
on the materials from each area depended primarily on the variability of the soils encountered. The
samples were tested under the supervision of the Project Quality department. A summary of the test
results form each boring is provided in Table 3-3.

Table 3-2 Summary of Geotechnical Testing Results

Percent Passing Standard Sleve
Borehole |  Intarvai Siza’ Atterberg Limits
ift. BG3) 1" #d #100| #200| Liquid { Piastic Umi| Flasticly] SCS Classification
Limi¢ Index
GRSB-52 8.6-14.0 100 BB a2 7 MNA NA MNA NA
QR5E-53 3.6-56 100 100 100 o8 EE ] 23 A1 CH
QRSB-55 8.0-11.3 100 100 73 B2 24 17 11 Ci.
15.4-18.0 100 100 100 g8 a9 21 40 CH
1902621 100 100 50 3 MNA MA MNA WA,
QR3B-5E | 1051340 100 100 64 4D NA NA MA MNA
13.0-15.8 100 100 82 ) 280 20 g L
QRSB-57 52083 100 100 88 7B 32 19 13 CL
QREB-58 8.5-13.2 100 100 28 og NA HA MNA WA
18.2-22.9 ] 100 15 13 MNA, [T HA MNE&
| 236260 100 100 21 8 NA NA HA, NA
QRSB-58 10.3-13,3 100 100 a0 Fii) 35 22 13 CL
18.3-20.3 100 100 27 17 MNA, NA NA MEA
QRSE-80 32457 a8 85 &7 74 36 2% 15 Ci,
2.4-10.4 104 100 98 85 56 23 33 CH
Nate, Determined in accordance with ASTHM D422

1
2 Determined In accordance with ASTM D4318
BG5S  below ground surface

NA Mot analyzed
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4. CHARACTERIZATION RESULTS
4.1 Variation in Aquifer Parameters in the Fine-Gra ined Materials

The distribution of sediments in the area north of the slough suggests a change from a
higher energy depositional environment to an overbank and floodplain environment. The
occurtence of coarser-grained materials increases with distance from the quarry bluff. Nearer the
bluff, sands that are present are noncontinuous with significant fings content.

The thickness of the alluvial materials north of the slough range from approximately 6 ft
te 50 ft with thickness increasing to the south, This increasing thickness is due to the eroded
sloping bedrock surface, The thickness of the coarser-grained alluvinm (silt and sand) also
increases with distance from the bluff. Thicknesses up to 15 ft have been logged in this area.

Inffering grain sizes of the alluvial sediments do not appear to have a significant effect
the hydraulic conductivity test results. The highest measured hydraulic conductivity for the
temporary wells was in QRSB-58 screened in a fine- to medium-grained sand with an estimated
hydraulic conductivity of 9 x 10™ cm/s. The lowest value was in QRSB-61 at 6 x 107 cm/s,
which was screened in high plasticity clay. Review of the grain-size distributions versus the -
measured hydraulic conductivity in several wells supports the slug test resuits. The variation of
hydrauiic conductivity of the aquifer materials ranges from 7 x 107 em/s for predominantly clay
materials to 9 x 10 cm/s for predominantly sand materials. This relatively low difference in
hydraulic conductivities may be due to (1) the non-contirmous distribution of the coarser grained
materials in the alluvium north of the slough or (2) the presence of finer grained materials (silt
and clay} within the sand matrix. It is possible that the effects of drilling in the unconsolidated
materials may result in an underestimation of the hydraulic conductivity due to smearing of the
clays on the boring wall.

4.2 Interceptor Trench Construction

The siting criteria for the interceptor trench require that it be constructed to intersect a
representative cross section of the differing alluvial materizls present north of the slough and that
it be optimally located to extract groundwater in areas with high uranium contamination (Ref. 7}.
Specific criteria used for siting the interceptor trench are:

1. Bound hydranlic variations present north of the slough.

2, Bound contaminant variation present north of the slough.

X} Extract groundwater over the full thickness of the alluvial materials.

DOE/ORZ1548-A03, Rey. O 18
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4. Prevent dewatering of the slough and extraction of unnecessarily large volumes of
water that are not impacted by uranium from the quarry.

The interceptor trench will be located in the alluvial aquifer south of the Katy Trail and
north of the slough and will be approximately 550 & in length (Figure 4-1). The trench will be
constructed through the entire thickness of the alluvial materials. The orientation of the trench
will be perpendicular to the general groundwater flow direction.

Cross-sections A-A’ and B-B’ (Figure 3-1 and 3-2, respectively) indicate that if the
interceptor trench were located on cither end of the cross section A-A’ or anywhere along cross-
section B-B’, the trench would intersect each of the various fine-grained materials present north
of the slough. According to the cross-section A-A’, coarser materials are present at the western
and eastern edges of the area north of the slough. These locations ceincide with bedrock lows,
which typically contain more silt and sand. Locating the trench at the center of cross-section
A-A’ would result in intersecting predominantly clay and silty clay materials.

Location of the trench to the south would intersect coarser-grained materials that are
likely connected with more transmissive materials south of the slough {Figure 3-2). This could
result in extracting unnecessarily large volumes of groundwater exhibiting lower levels of
uranium. Location to the south could also increase the probability of water from the slough
being captured by the interceptor trench.

Based on the interpretation of the field data, the most optimal location for the interceptor
trench is on the western side of the area north of the slough (Figure 4-1). Locating the trench in
the area would meet Criteria 1.and 4. Location of the trench on the eastern side of the area north.
of the slough could increase the likelihood of imtersecting surface water from the slough,
therefore failing Criteria 4. '

The bedrock topography does not have a controlling factor on the location of the trench,
but it does have an impact on the construction of the trench. Utilizing the low areas in the
bedrock as sumps will reduce the necessity for excavating the underlying bedrock.

DOEMR21548-803, Rav, 0 19
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e, silt With Fedy statn, med. to high plasticity, clayey
e i, M st bed from 3.6=-3.8°, firm [pp=l2S), trace of .
A carbonacequs [Black] materal, melst, CL/CH, F '
e L - ===5tatic water lavel o
[relnr, B 7.0t —
] E e o mm e mmmm e m—— e =
CHE-3 "7 ASCf, 8062 CLATEY SAND. thin lense, color as sbave, 7} = ]
_ % / CH | -~ Moist Bne graned, gpproe. I0% elay, 56 P L -
' 8.2 = 13,6 SILTY CLAY, asin 3.8-B.4 It But lgag = - 7
it [20%] and Increased plasticicy [high), CH. a —
10- s 2 = _
- 7 A CH [ 70 14,4 CLAY, bigh plasticity, moist to very =
meist, firm [pp=125], 3gme sofier strar zones, dark - N
qray 125744, with mingr strang Brown [I0YR4/81 -
- " .Fa0s imotting, Biscky With CaE03 concratians ra gfﬂf;*."m 2 I Figld= = -
J AR packed Sch, 40 PYC =
[HE-4 (1) Shgt with 10=20 - 45—
= / B sand) = .
ATTWL [~ 7iad Z15.4 CLAYEY SILT. approx. 30 ciay, very =
15 ¥l ™ soft fpp<.25], color a3 above bul méreased Fedy, — E
/ tH | - mE':H”_’“_F’_H_SE’Elﬁ"'_- Wl M e " =
A M 154 - iF.2 SILTY CLAY, color 83 apove grading — -
downdard to dark gray [N/} wery salt [pp<25), =
P77 €H L Felx blebs (1/2") to 166" high plasticity, sticky, _ = ]
F P B T - =
] FF BN B 172 = IT.8° CLAYEY GiLT. color as above, =10 ‘. Byttem Cap———1 413
CHE =S ik 13y, sery sott (pp< 25) low pissticky, wel ML 1 |y SR
- g 7.8 — 1B.7 SILTY SAND, cofor as abkave, fina to - Total Borehple Dept .
medium—gralined sand, poorly graded, med. densa, 18,7 test.
20__ wiat, Limestgre graval ke 3" at aottem of hole, SM.
Auger REtusal and Toval Depth 8187 feet ttop of b
_ bedrockl. Instaled a temporary well Which was
™ lgter abamogred, and grouted hele to the surtace .
using Hake Plug bentonlts arout. )
7 " mMpte: Sgil caler is indered on the Muncel soll cakor 7
chart,
SINGLE WELL HYORALULIC COMDLUCTIVITY (SLUG] 935
i B TESY RESULTS; K = SE—4 om/see
- = -

0 sample Intereal [ wo Sampes Taken Eminimurl

Yrasimym

Taimrane



. - HOLE HUMEER
WELDON SPRING SITE REMEDIAL ACTION PRCGJECT {JRSB-54
BOREHOLE AND WELL COMPLETION LOG B T
F[WIRTHITI;
Z W2AN7 49
WELL, STATUS/COMMENTS LOCATION ELST (€] 7
TEMPORART WELL {ABANDONED 275753 QUARRY ~NOATH OF SLOUGH T4TH0T.73
L TAILL RIG MAKE & MOLCEL 100 ELEYATION
BEOTECHMDLOGEY EMC, CHE-55 ALt -TERAAIN 457,32
[TICE S17E & WETACO AMGLE FPON HORLIOWTAL & BEARING] & & DOTVOM OF HOLE (TOH
T=1/4" HSA, 4" CME Sampler o = 335 - 48612
L TASING TYPE, DEPTH, 8128 | - "BEDRRK _ STICR
Mone N/A - #Hot reachad 1.20. |
" OATE FIRISH = HY _JEmJEEC
01426750 _ i/ 26409 82 ¥ ¥ K= 210" (g Teslt
LITHOLOGY BY )
= . . —
e pand =
c (w2552 8 g g Paut Patchin Z|  TEMPORARY WELL DIAGRAM |3
T = Dl . g 1
8. (X ElY @ = - = 10 . [ _——i-_ = 1]
4 |=|z212sl o | £ |27 DESCRIPTION ANO REMASRKS 5| Lecking Ca ==
il el B b
CHE-| lozs 0 - 1.3 LOSS, Bkely topsol, ] & 7]
. gentpnite Chips ]

i L Vi N IMydratzdal % -
%; CL 10 = 40" SILTY CLAY, low o med, plasticity, very Ei #53
bz dark grayish brows IOYRISZ], ~35% 521, Fely Shale Trap———

N b | motkling, mosy, EL. ]
oy
s

- e i, B
i, b

- Lin o,
u‘E ? b // ___________________________________
1 ML 40 - 84" CLAYEY SILT, gark arayish brawn I
. 1. (YR 4421, very soik, lngc.EE]. low Lo nanplastic,
1 salurated frgm appros. 53, abundant FaGx matiling g .
5 /,'f/ I~ and bleps, miagr flme sand, roatiets/organcs, with Upen Hale (7-1/4") 20
1. slity ctay imterhadding L=17, ML,
11
N 0]
- / | 1 F0
1.4 -——Static water leved
L1 L @ a6 i, : i
%
P2l B -
CHE-3 AT LT 753 BT CLAYEY SILT. as above but coir graging

- . YNy . toodark gray [ITRa‘E with stiong brdwn A
"( ' {T_3YH4 /8] Fely staning in 3and packets and
e interbeds, very sott [pp<.25), farge (21 wWood ctap

10 14 | At 0.7 -10.9, ~25% chay, ~15% sand, WL, ~
L1 1A = i

NS =

¥l iy

- -1 b = 'z  —
R o453

1 CEEI SR L RS 0 ST SANG, color a5 sbme, T ]

‘l / CH | » fimE—~grained, pooely graded, appros. 23% silt. some )

"'_‘:IEEL'_F.EE]___SEEJEEP'_?E __________________ -
- gy - 12,0 - 12,37 GLAY. high plasticiby, dark gray A, i
7 «  with dark reddish browh [SYR3/4) aandy Riebs lup .
CNE-4 777 < | to 3nm), very maist, salt Ipp=75), with sbundant
. fi / - s Fetu-replaced raokets CH .. - -
B / 133 = I7.3' CLAY. tolar ay abgve, very sgft and
/ molzable, (puls ke tatiy), bo Fady, siity, very high
i5— / —  masticity, very molat, foncentie sand pockeks trom Rizer Casing . -
/ 15.8°, CH. 2" 10 3ch 40 PYC

. % o 4 =
o e |
y‘ Ld ML F. 17,3 - 7.5 SAMOY SILT, color s above, nonglastic, .-

- // o L NHEL ML eicen- " ]

e |75 — 1B.5 CLAT, a1 15.3-17.2, very maisk to wel,
CHE-3 -] K S [ _tome_sang interneds, med. to hign plasticity, GH -~

. R X = 185 - [9.5° SILTY SAMO, coler 35 above, med. J
LT 1. ooss, poorly graded, someclay. SM.____________ . .
?,.-ﬁ CH 19.5 — #2.4' SANDY CLAY, 8% In 13.3=[7.3 with i

2C|_ ;":; .4 - [T distinet sand pookets bo LY high plasticity, . .
ﬁ maldakle, yery moist ta wet, very mtt, [scréasing H
7 sand with death, with wood pleces Lshghtly
1 codliled], CH -

@} sampie Lntervar [ Ho Sample Takan 1E'i'niniﬂ'mrn Ima:inum gaverage




HOLE HWUMEER
WELDON SPRING SITE REMEDIAL ACTION FROJECT ERSB-54
BOREHOLE AND WELL COMPLETION LOG g T —
5 1028117 .18
V] MENTZ . COCATION AT 1R .
TEMPORARY WELL (ABANDONED 2/5/08} QUARKY -WIATH {F SLOUGH 747807.73
= |wEslEp 2] 2|8 z TEMPORARY WELL DIAGRAH =
1] O |l & - — = v . . L]
B EEEIEH R - 2
- (AEF|ud = | ZE” DESCRIFTION AND AEMARKS = ha
= T | = | = 1
L s bl =
5 O EEEDe
7
7t
s U s -
B 27.4 — 75,8 CLAYEY SAND, with silt, appros 25%
clay, 10X 5ilt, rary fing-grained to fine-grained,
dark geay [SYasil, poorly graded, satwated, loose T
[ Flawing o mediam danie, Quartiase Wtth
suprgunded grems, abundant black ofgancs (grain —1
3z8|, micas comagn, S = o
Screen = i
3-1427 00, 3¢ 10 Feld= -
~ 355 T T CLAVEY Sangsa ELAY, amest T T ||| R et i 1020 =
eqgewal parts, as above, SCTL sandl = o -
. _. i =
27.0 = 20,5 SAND, calor ag above, vEIY b 1o 3 = B
flne~grained, approx, 10% silt, med, dense, poorly o —
graded, quartznge [subloundedl, @55 MCAs and = =
wrgamca [cleaner), SP. = “
T36.5 S 315 GAND. poorly graced. fme to =
Eored medium=gyaked, no 4nes, abyncant dark minerals Bottom Cap o
[Ixety organics), quartzase, subrourded, 5P,
Hegved sand———"" of 35 -]
_ L Tota Sorehole Dapth—sts
. Bacause of haaving sand, sarspler Wwould not 335 {eel.
- : - . .zdwance ta the end of the Bugers. Tatal Gepth £ E
335 [nob 3t top of bedrock). [nstaled a
temparary well which Was |ater ghandaned, and
- - grouted holg to the surface wsing HEE Plug _
- nentonlte graut.
Mate; Soil codor |3 Ind@s2d an the Mung2ll sad Cols
38_ —  ehart. - . 420
- ! SIMGLE WELL HYORAULIC CONGURTINETY [SLLG]
- | L TEST RESULTS! K = 2E=-4 cm/38t -
i
414 — 5]

{0} Sampie Interval ' L] Mo Sample Taken  gmnimam  Ymasmum  Javerage




HULE NLUMEEH

WELL STATUS/COMMENTS
TEMPORARY WELL {ABANDOMED 2/5/04]

WELDON SPRING SITE REMEDIAL ACTION PROJECT -QARSB~55
BOREHOLE AND WELL COMPLETION LOG T
x 1328189.57
COCATION EART 14T :
QUARRY-NQATH OF SLOUGH TATEEE 45

| ORICLING CONTRACTOR

OFILL ALG MAKE & MODEL

TOL ELEVATION

GEOTECHNOLOGY JNC, CME-55 ALL-TERRATN 458.04
H METHE0 ANGLE FROM HORIZONTAL & Eﬁ EOTTOM OF HOLE (100 GROEI ELEVATION
7-/4" H5A, 4" CHE Sampler - 270 A8, 34
O [CASING TiPE, DEATH, SIZE 74 "BEOROCK STIERDE
Mone [ K 270 170
TATE BT&RT EaTE TIATEH EE “WATER LEVELE & GATEE AYDR CORDUCTIVITY Jeh7zac)
€1/21/98 01721758 EE Y ¥ = 731075 (5ug Teslt
- o [, [LITHOLOSY BY ] - -
- |u@glz2|B| S8, Paul Patehin Z|  TEMPORARY WELL DIAGRAM |3
g Eldaly=]| T2 (Ee . . =T
Lo | EfE|R5| 5| i3S Yl Locking Cap—————+ =¥
o7 [H|EFlad| = | Z 5" DESCRIPTION AND REMARKS = e
S AL 5 z
0 &o . n
LHE=1F T8 0 = 10" TOPSAEL, dark rawh, sHty clay, (oats, b ] A
" organles, grass, Bentonita Chips
a e e - S [Hydratedl
o #FL/CH 1D - 3.0° SILTY CLAY, mea. to high plasticity, very 55—
b siky $=30%] rown [QYR4/31, very soft (ppe.23], Shate Trap—————
i et I molst tg wery molst. reols, FeQx ¢cormen, TLACH
L e |
Lreirde
J N7 N
: CME-3 . / M./CH 3.0 - B.0° SELTY CLAY, 1eas silt [decreasing with -
depihl, colod 23 above wibh strang Digwn
4 L [T.5YRASGY sty pockets stalned with Fa0x, vary
maist, med. plasticity, very saft [po<.25], crumbly, ]
CL/CH
- % L Open Hole (7-H4"}—
// Lr 57—
H / - ——-Static water [2vel
i i / L 2 5.8 (L
! /’ i
i L
CHE- 3t A1 ML 8.4 - 4.0 CLAYEY SILT, calov @s above with samd i
i './7 |4 [~15%) intarbeds, meds abundant Fels, some MnOz,
o g1 Jery saft ML -
/-/ L 3.0 - 113" SANDY CLAY. with samna pure clay ]
-' interoeds, brown [I0TAR4S3) tow plasticily, wel,
IU_ L 3and tractlon w3 Hng Lo medium~ grained, slby, at =
K 1. cater te dark gray 15¥441, CL. = .
R =
o o
- £ o z
- N e e e e e e e e e e e —— 45—
1.3 - 18" SELTY SANDOY CLAY, coley 8= abava, wery
i A «3pidt, medlum pEstlelly, carbonaceous Wwood pigces e
gt C % _lcoaltied) wet,CL tr h
// Y OIB -3 SAND, clayey (~25%), fme- gramed coot S
- Wy ', @% abave, woad pigces, poarly graded, lnose to t
CME -4 e . med. demse,SC. _.,’Jf- i
/ "1 12.2 = 13.0¢ SANDY CLAY, lasin 11L3-1.B'l But !
2 / - 'Jncreased sand and coadtied wood, CL Z
/ 130 - 55.0° CLAY, very soit_Ipurty—ike), high .
//’ prasticity, dark gray 57475, with argame [black)
15- FHm |- aetting 00z end roctiets. wet Tl __ — T ]| T basing
Aoy, 150 = 15.4° CLAYEY SILT WITH SAND, Color as - (2" 10 Sch 40 PYC) 7
& Y. abiowe, wet, low plasticity, sand n pockets, vary . r
7 ™ mTt ML, !
________________________________ — L 00—
/ I5 4 = 190" CLAY, g5 In 13.0=15.0° but with glstactive '
sand packets (tg 1.5 Cemplising appro:. 10% al
sample, yary 30fk, very moizt Lo wekb, very bigh i
% plasticity {modeling _clay]. sandy battam .3° CH.
0P /
¥t S
i F 18,0 = 5.7 BILTY SAND, very dark gray W3/, .
wery {ing to mingr fine—grained, approa. 20% silk,
20 0% clay, poorly graded, satwrated, 190ae, quartose,
.mie3s. ~5% dark minerals, SM, .

@ sampte [ntervat

i1 e Sampie Taken

Emminum Ima timum Iaverage



— ' TOLE RUWEER
WELDON SPRING SITE REMEDIAL ACTION PROJECT QRSB-55
mi GHEET 2 OF 2
BOREHOLE AND WELL COMPLETION LOG T
¥ 1028194857
ATL Nz LOCATION EAST (X}:
TEMPORARYT WELL {ABANDONED 2/5/23) GEARRY =NOHTH OF SLOUGH TATUAR. 48
= 2 o : =
. ulZs|=2i8|3 |8 Z{  TEMPORARY WEL. DIaGRaM |8
=R AR Bl B : i
we (E|£EE8] 8 F |33 - = &
8- |&|22|E5] 5|37 DESCRIPTION AND REMARKS = 2
S|5EIZ 5% 5 @
i =
T S [T o3
- - Seresn X
[':”H | F-iton 2o Flew- | = .
(T #| packed Séh, 40 PYVE =
mll I L =| [0 Slat with 10-3¢ =
J | gandl = |
x =
26 B = | leso—
e e mmmmmmem————a e amam—— Bottam Cap
i Al 5P 26.7 = 37.0° SAND, 3+ Bbove DUt 1235 5ilt with . ?‘_a_
_\ limestane pieces, 5P, f Totsl Borehpie Jept i
auger Refusat and Total Depth B2T.Q 1eet. 27.0 laat.
- L Installed temaarary Well which wag lat2r abandoned,
and grouted bole tg the surfece uslng Hobe Prug ]
bentanite grout.
N m  Maote: Soif cHor 13 indexsd on the Muncell so0d color i
chart.
— L SINGLE WELL HYQAAULIC COMDUCTIVITY [SLUG)
TEST RESULTS. K = TE=3 ohfsec |
3 B 1 25
1 - -
36 B 470
!
- i L
i
414 N 415
B B -

Il sampie Interval (1Mo Sample Taken  Yminiwm  ¥oasinum  Faverage



FoLE HUHECH
WELDON SPRING SITE REMEDIAL ACTION PROJECT QRSB-5B
BOREHOLE LOG Y
. [, 1028291.83
1z MEHTS TOCATION EAST (R1:
CHARACTERIZATION BOAEHOLE . QUARRY -NCATH OF SLOUGH 747858.44
ORILLING CONTRACTOR THILL F1G HARE & MOLEL TOC ELEYATION
GEQTECHHROLOSY, INC. CME-550 ALl TERRAIH 46412
METH CRNGLE THLH FOR] Z0HTAL = H BOGRT ELEVETIOH . .
7-1f4" HEA, 4" CME Sampler an B2 s 464.12
L ASIN , . T & "BECHOCK | ETILR
WATER 3" STEEL [(Temporsdy) B 1.5 .
T TETE FINIEH zémm VECE & A | O COFOQCT VLT TCrrEac)
O1=-27=-48 Ol-29-83 ES ¥ ¥ K 88500 {Pacher Tast)
LITHOLOEY BY b
= ; e . =
. iwlZgle2| B g 3 Paul Patenin z LABORATORY SAHPLES =
(R v = 2l |lu | ’ . el
e |Zl28|22 5| T (52 - ey
&- [REZ|wEjw]%|3" DESCRIPTION AND REMARKS 2 &
- Ll = T |in - o
v i = »
EHE-1§ opsall  TOPSOIL, dark Diown, [oamy, orgamos. ] h
5 oo CL | & — 56" FILL, (Grauehy Clay), appror. L
- - Hmastone graval {TRe to cobble-size), it sty clay o
3 mattix, medien phastioity, moisk, dirm, roots, arganles,
> /] drawn (10YR4/3), CL.
ed F ]
fg? j
EHE-Z% ?’-ﬁ i m .
?, A r o B—
&
5 I _
: A e mmemmmE e mmmEETE——— — = LY
l_h'j Hy M| 50 - 0.4 SILTY SAND (FIVT), very fing to minas ' -
g oE fing= graingd, appros. 30% sdt, minoe ¢33y, medium -
/ v danse, moist toovary malst, color 33 sbove, 9oorly .
g -\ geaded. some roots, no matting SM. _f .
A 6.4 — B8 SAMOY CLAY [MI7), color az above,
/ approt. 35X very Mo sand 3nd sst, very soft, wery
CME-1 : / molst bu wak at -0 [t pure clay clasts, sand .
’ s pockels, organle (Dlach] clasts, minor Fely, larpge -
) *v [2.57) limestone gravel clyst B 8.5 fswti?) OL -
- ,jﬁ . [ BB =05 SILTY CLAY. dark grayish broun 455
ke NOYR4/2) with reddish brown [STR&/4) Feds
e mugktling in the losm of root replacement and oleba,
10 ) ™ medm 1o high plasticity, motat to very maist, HFg -1
AR {pp=1.0]. gecreasing plasticity and Increase in sand .
ry] SCE N withaeptll L R
] 0.5 - 13.0' CLAYEY SAND, brawn (10¥R4/3), ro 3] UASE-SE-10.5-13 1
> P mokiling, approd. ASE tines, Mediym dense, o ]|
/ line—-grained, poorly graded, quartzose, SC =
it |
!af‘ lnh-,ﬂ.gprux. Water
e e e e o — e — S m mmEEC == oo ——— th B A
CHE-4 P CL | 130 - 5.5 SANOY CLAY, dark grayish brown trs ot
T e [IQYRAF2) wikh 5trang Brawn prown [T.5TR4STI .
ke i L Fed: blebs #nd rool replacement, $ark groanies,
b ghundant clay [=5¢%] mxad with sit and as 4 50—
e e intarneds, very soft (pa< 25), veery molsl, oW QRSE-536=13~153
15_ eﬂ | plasticity, CL. (3.4)
e e e e im————————
X CL 15.5 = 16.5" SAMOY CLAY, color 3% above, approa,
A ~ 25-30% Mne sand, wet, chert gravel 19 27 in bottom -
/ / ol sampler, CL. Auger refusal at 185 {top of rock], L ¥ —
a1 s . swltch to NG cofind,
AT |85 = 21.8" [NTERBEDOED LIMESTOMNE AND -
CALCAREOUS SHALE, approx. ~80% lmestona,
Limgstome is ight alive gray (SY 63 tg 22.4" then ]
med, Nght gray [MS], very 1imely crystabing, to Gw=Gradatien ,
Hkhagraphic, argilaceous, hard, slightly weakthered, Amprtabarg Limlts
tassillf Erous, very thin—oeddad, mod. poresity io = .
22.4' than weak, very Civse fracturing with Fecha < g5
and ctay common on feacts,, COArSEr and very
i{us&lllﬁmu& frl;rrm 22.4—23&3'.[ Sham_:s ollve giay f
= [sY4f1), and often altered [stained) ta mod. J
2{} N2 yEHawWIah bfown (IQYRS/4), or less commonty dark e ||L"'4"
n yellowish orange (IDYRESE), mod. weathersd, mod.
hard kg solt, very thin by gxtreme bedding, with L1
abund. tassis, smail (Omm) carbonaceoys shald
bed at 22.0°, (BECORAH GROUP]

Sample [ntervad {1 NHo Sample Taxen

Yoinwnuw  ¥macimum  FTaverage



WELDON SPRING SITE REMEDIAL ACTION F’HGJEET-_
" BOREHOLE LOG

TOLE MOMeER

ORSB-586 |

BHEET 2 OF 2

HUORTH EY]

JoE L~ C

1028281.83

[ WELL STATUS/COMMENTS
CHARACTERIZATION BORCHGLE

LOCATION
QUARAY-MORTH OF SLOUGH

EAST XIT

7T4TOBE. 44

‘DEFTH
SAMPLE FRUN
Humber
PERCENT
5 Recavery
H# or ROD
S0ILAROCK
clds3

GRAPHIC LOG

e

CQESCAIPTION ANO REMARKS

STRAT. UNIT

LATDORATORY SAMPLES

ELEYATION
Feel

28

shi -

AUM-3 B4

238 - 2917 SHALE, dark gfeanish gray {5G471),
soi1, fissile, with minos limestane nterbeds to 20mm,
{gasliligrous banding, sghtly Wweathered, some
non-indwated zones (olay-lke), oocas, Feda
stalring.

BB E

250 — 75.9" SHALE. alive black [SY2/0),
carbaonacgaus (ol shamed, with small stringers at
Cacol, hiadd, trash.

oY)

25.9 —'28.0 BENTONITIC CLAY bed, minar figsility,
slightly indurated, medim Aght gray [MSL hign
porcsity,

26.3 - 26.5' SHALE, greenish gray as in 21.8 -
251

26,5 - 275 INTERBEOOED LIMESYONE AND
CALCAHEQUS SHALE, a3 batore but decreazed
shale and mcrease In Intergranutar silt ang SLay
that it Fedr=stained ko light gtve brown [5Y5/E],
mgh pososity, DECORAH GROUP

et

Rote=5 41 e

276 = 350" LIMESTONE, pale yellawlsh brown
{YARLEL wilh stringer=Uke dark [gtive Black]
shalg parting to [Qm, sama which are Fe0dx-ataingd
Lo light oliva Brawn 15¥5/6), thn=-bedded,
lithagraphlc, slipntly weatherad ta iresh, hard, wih
very hard Lan=colored dolarite nodubes ta 3" Tram
I2.3 = 315 gbove and bElow & saft shBlE Ded Trom
32.85-13.3" which is Naale, obve gray (57471 gxcopt

. bod the botiem 4" which i3 light gray 1M71 and

bantonitic, Lenestons shows & © vug at 307
partialy tiled with quart2 cryskais. It alsa axhibits
possible styiolites and overal ls closely {2.5-87)
iractured, wagh parasity.

[Oecosen Group to 32.9° then Plattin Limestgne]

h— Opd

Tatal Depth 35.0°. Backilied boreholg with Hole
Prug Bentonlte Graut.

Mate: Sl egler s indexagd an the Muncell. sail caker
chart. Rock ciod |3 from toe GSA rock color £hart.

COMSTANT HEAD SIMGLE PACKER TEST RESULTS:
150 - 264 1k K= LIE-4 em/sen
25.0 - 35.0 ft. K= Mo Water I3%e.

B Dy

] sampte Interval [ Mo Sampie Taken

Yointrus  Fragmun  Faverage



WELDON SPRING SITE REMEDIAL ACTION PROJECT

BOREHOLE LOG

HOLE NUHEER
HRSB-567

SHEET 1 OF 2 '

RHTH LYY

GECL0G-C

102835403

COMMEMTE

CHARACTERLITATION BOREHOLE

LOCATION
QUERRY -HORTH OF S{OUGH

ERET Ay
74813134

[ORILLING Cor i RaC T0A
GEQTECHNOLOG

ORILE KIS HARE & ROCEL
CME-550 ALL TERRAIM ~

YO ELEVATIN
456.58

THO

¥, IME.
U
I=1/4" HSA, 4* CH= Sampter

ARELE FRGH HGRLIOHTAL EE

M
o 2.8

ROLE TiD)

458.58

1 ] 1] ._.. q
TSI TYPE . DEFTH, STIE B9 Tpax

n's

ST1CHLFE

CATE FINISH

{12=03=59

Eé “WETED LEVELS § OATES
25 Y ¥

AT COMOUCTIVITY [on/eec]
K= T.H5107 [Packer Test)

Humber
PERCENT

Recovery

o
=3
=}

M# or OO

GRAPHIC LOG

LITHOLOGY BY

LABORATORY SAMPLES

SOIL/ROCK
class

Paut Patchin

QESCRIPTION AND AEMARKS

ELEVATION
{eet

20

| SAMPLE/RUN

E-1

LHE-2

EX

N

ALN=5

W

K

&0

ik

[ 0 - TOPSOTL. dafk brown, lamy, of ganies,

- lumestara gravel bo 2 dark gravish Grown
IDYA4S2] low plasticity, silt and sand pochets
{=20%), aburant wand pleces and Fe0x stain CL

CL

30 - 45 SILTY CLAY, low 4o med. plaskicity, very
dark grayiah brown [B0YAIS 2], moest, fim [pp=15]
no gravel of sand, some <5X] carbanaceaus
matarial [caallied wood), inereasing sl and Fels
with gepkh, CL.

o
SR

!
b,

= 485 = 8.3 SANOY, SILTY CLAY, interkadded in
approvimataly gqual iractipns, clay and sdt with
lenses ol Tine sand {~15%] overall law plascity,

- wETy dark prayish brown I0YR3/2) wWith abundant
strang brown [F5YR4/8), Falx motfing 2na bkeds
[t 20%), modst to G.80° Lthen very moist to Wet, very
= saft (pp=<.25], some biack Carbangcegus of ganics,
rogttats [Wikh Felt repracementh sandier «ith
deqth, Gl

i oy
:\
f S

B

B.3 = 8.5 CLAYEY SANDG with GRAVEL. 3% abowe,

Buk increased fane and 3nd gravel (kg 37,
cemposed ol limestone and chert SC Ayger Relusal
at 8.5 1t [top af reck], switch to NG wiraiing

coring.

8.8 - 5.8 IMTERBEDDED LIMESTOME &
CALCAREQUS SHALE, approx, 20X shate, limestong
it light abve gray [SYS/) to 150" then more mediim
gray [(WE), abundant Fefx stain ko 5.8° then |
accaslonal, vedy finely crystatling ko
quplitkpgraphic; argriacegs, hard, sightly

= Weathesed , ¢lose tractwing wib clay and Fels:
common, 1a3sllferays. Shale Is olive gray 1574/,
In beds tg .1, altered and stained ta 8.8'then

- aceaslomally, slightly bo gceasional moderakely
Weathered, hard, very thin ta extreme pedding
(stightly iereguigr), wih abundant iossils. [OECORAH
L GROUF!

+ STRAT, UNIT

M ALLY.

1———.ﬁ.pprnx. wEter
- |eusl thiowgh
augers at 51

GRSB-67-5=8.5
[G.a)

G=Gradation
A=Atterbarg Limkks o

EESLy

2| -4

shi

garaa

s

B4 3

6.8 = |8.4" SHALE, dark qreenlsh gray 15Gasl), With
some Felx stainng, fisalle, sqik, slightly to
modarataly weatherad, some clay=Hhe Lones, minar
- L1 wery fossdiferaus [fosail hashl Imestone beds

1B.4-= 19.9' INTERBEODED LIMESTONE &
L CALCAREQUS SHALE, 3 betofe, less shalg conkent,
mincs Faly.

&l
shl

{NE], aglk, shght Hsallty,

_\ 19.8 = 20.0° BEENTOMITIC CLAY, medium kghl gray _/

1% 200 — 20.5 SHALE, gresnish gray as belae, |t
banded with 1ossillerous Imaatong,

W Sawpie Tnterval [l Mo Sampie Taken  Ynmimem  ¥masmuw  Javarage



HOLE AUHDER

WELDON SPRING SITE REMEDIAL ACTION PROJECT GQRSB-57 |
BOREHOLE LOG A r—
= FORTH 7T
o 1028354.03
5 LOEATTON EAST (X1: 74813134
CHARACTERIZATION BOREHOLE AUARAY-NDRTH {F SLOUGE -
2 le>gldz 5 LABORATORY SAMPLES 5
R L = R = 5 =
=% 1Z|He 83l 17|58 _ = D
e B - P DESCRIPTION AN AEMARKS 3 &
Azleel Z | 2 |3 = W
M pd
D 20,5 - 29.8' LIMESTONE, wilh siringer~likg shale
partings thaliding to 1Qam], pale yelewish brown o 75—
[HTRESZ), vory sligntly wWweathered, hard, with tan,
T [ hard dalomite nogules from 26-27° above and below
L a shale bed at 26.3-28.8". The shale Is campeised J
I ol 3 bentonitic shEle (ciay-ke) from 28.3-268.5",
- | - and 3 carbanacesus shale which i3 ollve gray
1 1574/1} trom 26.5-26.8., Overal, the imestone i
1 Snows 10w pofasity, pessioly styiodtle, Tosshierous, =
I I i - closaly fractured [usualy along shate partings). o
T {DECORAH BROUF to 26.5° then PLATTIN i
T LIMESTOME]
-8 BB [ -
| |
In
26+ 1l
T
il ! 43001
- shl A, £y
] wms
! -
i I L =
1 =
T e .
|
. 1 B
‘ I | I i
- - Takal Oepth 25,8, Growted hofe fo surface with
Hole Pag Bentonite Greut. i
3 —  mgter Soil colof 13 indexed on the Muncel sa1 Comge
chart. Rack color s trom the GSA roch colar chart. 47 5=
= [ CONSTANMT HEAQ SHNGLE PACKER TEST RESULTS:
10,0 - TRt K =TBE=5 -
IB.G = 23,8 tk, W = No waker take
21—
i i
415

0 sample Intervat [ Mo Sampie Taken  Fwinimum  ¥masinum  Faverage



WELDON SPRING SITE REMEDIAL ACTION F‘ﬁDdECT

BOREHOLE AND WELL COMPLETION LOG i
E[NGHTH T¥i: 10268297 53
[WELL SYATUS/TOMMENTS THCATION —TERETT: ==
TEMPORARY WELL (ABANDONED 2/5/B5] BUARARY-MOATH OF SLOUGH T45187.89
DOFRILL ING COMTHRACTOR TRILL FIG WAKE & WODEE TUL ELEVATION
GEOTECHNOLOGY ING. CME-55 ALL=TERRAIN - 4576
OLE SIZE & M [RRGLE FHOW HOR], (M (g, BOUTTGM OF HGLE (100 TAOUND ELEYATIOR
7-1/4" HSA, 4" CHE Sampler 90 = M3 455,26
B IVE CASING TYPE, DEFTH, S128 | =& "BEDAACK EYICROF
Nene NiA i 28.3 1.80
HETE BT&RT : DETE FINIZH E§ WATER LEVELT € DATES VDA CONDUCTIVITY Tem/sec
QI 256530 _ - Q135493 A bom @107 [aug Test)
= tn LITHOLOGY BY ] —
= = =
. |luBglzzl8icis . Paul Patchin Z|  TEMPORARY WELL OIAGRAH |2
P | X =N = —
EE(Eme|8s| 5| 258 < 38
n . e
B |ZIEZ|5E| - | % I15" DESCRIPTION AND REMARKS | Lecking Lap ha
= oo = = I — m
b oo bl ol
CME-I TS 0 = 1,2' TOPSOIL. wery dark brown, organics, ropts, 1 B [ass
grass, loamy, Bantanlte Chips
LI ' IHydrated)
i e mmmwEAe e d e S MAmE A mEE = .. - — - .
LL/CH 12 = 1.3 FILTY CLAY. med. plasticity, very dark [
- . arayish brows WWOYRI/Z), Hrm (ppe=t25), moist, P Shale 3rap
7 141 ML (=~ organics, =13% silt, CLACH. . .. - i
X 1.8 = 27" SILT, brown (t0OYR4/3] with strong Brown
T IT.5YRASG]) Fele staining, ~25% clay, very saflt ha
N bt = Ipp< ES), wery moist, low plasticlty, same .|’ clay f) "
*/ mtermes WL T _,’
I % 2.7 ~ 4.4 SILTY CLAY, low plasticity, very silty
o o ] i=~30%) mingr very line sand, dark graylsh Drosn -
P EL |~ JWDYR4/2), with FeOx (atrong bownl mottling, CL. -~
5_._ ?’f 0L L 4.4 -0 CLAYEY E_IITT#'EILTT CLAY, trown ) {pan Hoke {T-Ifd"J-—i'- X
r,;/ {SDYA4S 3], 10w plasticity, very soit [pp<.23], moist, o T =
ﬁ FaUs bigbs, sandy zones, ML/CL
i A e e e e s mmmmmam———.———
et oL 5.0 - 8.3 SLTY CLAY, cofer as abave, soft F ) -
% [pp=.25], mowst, oW plastclty, sand lenses ta 1, “"E'E_E'tﬂt”: water el
: % | acundant Fede blebs and rontiet réplacement, o
s gragnics, =30% sit, posslble Malx (no dendrites), -
‘ e et less st with depth, CL,
- e L
o R N P i
CHE - A.¥ = 9.5 LIGNITIC CLAY, very dark gray
HE - L HOYAIM), with coamtieq wood chips tine o ~1.5"
"| [appres. 308 of tetal sectionl, very moist ta wet, -
Fe. _Med, _olasticity, soft ippe S0l OLACL | __ a=
10— bt B | Tos =123 SILTY CUAY, very dark gray (3.5¢3/0, o
Froie e strgtified o lAminELEd Witk 50t [I0%), ang Eght - RIS
Pornss, tolored 1inRE 3and beds 115%|, some angled bedding -
_ s | [shmp?l, very meist, sedt (pp=F3), meg. glEsticlty, - ]
C :: :: abendant organics 35 coalitied wood, CL. x i
e,
- xa i _
ML 2.2 - 127 CLAYEY SILT, cclor as ahw;.‘. .
LA s pon=plashic, semd sand stringers, soft {pp=31 very -
. VA S b mstm o ]
OL |« 42 - 132" SILTY CLAY, as in 9.5-12.2" but with :
| [l Q| “rersasedergames,CL _ ___________.. _
a0 L, 132 - 14.3" LIGNITIC CLAY, aparqs, SD% ofgamcs - -
oy CL | 5 Imlamnations flignite), very dark gray (2573510 Lo A
is__r ¥ L' hlack [25T25, low phasticity, saft [pp=25), very ; fisar Casing .
{ L molst, OLACL. L ____. - [2” 10 Scn 40 PYE) |40
i ) , 3= 157 SILTY CLAY, intercedded with lignie
4 V CH L' clay/ligrite ard slit, laminated, anglea [25 deqraes)
: / \oeedng O, ! y
i // 15,7 — IB.2" CLAY, dark qray (Wd/l, vary high )
4 / = plasticlty, vedy soft (pp<.23). moldable very maist,
/ blecky bexburd with canthoidal breakaga Fractures, T
CH.
/I _
) [ o 1B.2 - 220" SAND, fing Lo medium-graingd, poorly
CHE-5 graged, Wat, lnose to med, dense, clean [ittle
- fings), Quartiose [subrounded to founded], trace A
i mitas and dark minerala, dark grayish brown
12.574/2], ling to wery ling—~grained and sty from
20 —  1R.B-15.0" 5. 475

0 sample Interval [ W Sample Taken

Ymiumun  ¥mazinum  Farverage



" WILE HOMEER
WELDON SPRING SITE REMEDIAL ACTION PROJECT GARSB-58
BOREHOLE AND WELL COMPLETION LOG il
g 1028297.53
WELL STATUS/LTRHCHTS LOCATION EAGT (x):
TEMPORARY WELL |ABANDONED 2/5/85} DUARRY-MDATH OF SLOUGH 748187.59
= W = =
- w@glzz]8]318 T|  TEWPORARY WELL OIAGRAM  |S
E= |z u goy & w L2 . =t e =
i | O | L2 o = | . (1]
e E|ZEIRR| 5| F |58 - g
o” |mEZlun| w55 DESCRIPTION AND REMARKS 2 i~
& 1% = |z |a 7 o
TR o
[ 5F = .
- o Screen E
I—172" G0, 2° [0 Fiad— - 1
| packed Seh. 4d pvE =
TR T 350 - 23R GUAY as n 57T, sandy last || 0 ot with 10-20 = .
oZileeyeysandl O 2 7 =
RIS, | 77234 = 26,7 SAND. fine to very fine-grained, poorty = —

ERTLEN graded, med. dense. wet, some 3ilb E=10%], g = -
anuzdant dark mingralsorganic spacks, quartIose, —
subroundad ko angular (some mafles], with imestone =

7 - gravel ta 3" n botlome 3, SP. - 430—
264 Battom Cap=— -
Auger Betusal and Total Depth B2G.3 Teet. ;;t;lfsz:ehnle Oeptir ’
_ | Instamed temparary Wes which was later abandoned, o i
and grouted hole to the suriace using Hole Plug o
bentonlte grauk.
- . "Moke: Sgil cokar 3 indexed gn the Muncell soil calaer
enark, i
SIMGLE WELL HYDRALLIC COMDUCTINITY (SLUGI
7 ' TEST AESULTS: K = 8E—-d cm/fsEC i
’ i 25—
4 - 420
. L al5—

0 Sample interval  [J Mo Sample Taxen  gmomum  Yeaunun  Faverage



WELDON SPRING SITE REMEDIAL ACTION PROJECT

BOREHOLE

AND WELL COMPLETION LOG

FIOCE ROREER _
GRSB-59 |

SHEET 1 OF 1

FORTH 77~

1028388.55

‘THF"Ni 1] n}]

WELL STATUS/COMWERTS

TEMPORARY WELL {ABANDOMED 2/5/98)

L M
GEQTECHNOLOGYT TNC,
T

0L
T-1/4" HEA, 4" CME Sampler
[

LOEATION
AUARRY-NORTH OF SLOLGH

SR rap30a.03

L MAK) _
CME=-55 alL-TERRAIN

50 AR 'EE 225

ToC ELEVATTION
v A5B.78

AN ECEVATION  _ |
AB4.78

"E'EEH‘DI:K
225

TFE. '
M/4

Nang
TCATE FTART

1]l

TATE FINIGH

Q1720788

sém

ETICAOR
2.00
FTER CONDUCTIVITY [cm/sac)
= 33107 {5lup Test)

LITHOLOGY BY

Paul Patchin

OEFTH
lesl
SAMPLE
H# or AGD
GRAPHIC LOG
SOIL/ROCK
clasa

DESCAIFTION AMD REMARKS

STRAT. UNIT

TEMPORARY WELL OTAGRAM

T

Ieel

Lozking Cap

ELE¥ATIDN

4 = 1.0 Loss

al= 2

HL

R S

Erﬁ-l%
[E

", giayish orown LIDYRASZ), salt (pp=25), arganics, :,-
™ r_greag,

1.0 - 1.5" SA.TY CLAY, mad, to high plasticity, dark
CL.

1S - 4.3 SILTY CLAY, with graval [MI7], maisk,
mad, plasticity, biown NOYRALY, very sty {30%) in
packets, =i0% limestone gravel te 2 orgamcs,
ragts, seft ke ver? 1aft [ppek to <25), sofker and

TaI - g I::Lﬂ'E‘r SILT colod a3 above with
zhundant reddish Grown 15TRALA) Fed: motting,
very 3oft [pp<2B), appraa. 35% ctay ag Interbeds
to P, pecas. ofgamcs (biacki, minod vaiy fne
sand, wet from ~5.3', ML.

ML

CHE -4 _
“Lad7ane

1 ___}__.l

[lEHE-5

e
TR

20

» . _goove, wet, CH.

2.0 =103 SANOY SILT. less clay (~20%) and more
very ling sand [~20%] color to Jark gray
|2.8¥4/11, wet, very soft, grgarigs, no Felda
lreduclng :undltrl:rns-l ML

_______________________________ —
Iﬂ 3 - 135 SITT CLAY, interbeddad with silt

[«30%] and sana |2ux]_ vECY Jdark gray N3/,
saturgted, some medium=grained, poorly graded

saAd, wery 0t (elayl, abundant black organics,
aoamdant coalitied wood (ke I drpm LS trace

graved b 1.5°, CL,

- 135 - 186 SILTY SAND, very fine to
coarse-graingd; dark gray [(MN4/S], approx 155 stit,
0% clay and o3 godasional partings to 3, lnose ta
mead. danse, quarizose, seorowndsd to toundad,
~5% dark mrecals, soM argarics, SOarsening
AcknWard ta coarse= graloed, SM.

AlLLY.

HO

18.6 = #0.3" SAMD, as abova batt little rnes and
coarser, medum to coarse=grawmed, SW.

201 - 212" SAMOY CLAY, vedy 23tk gray [N3/),
yEry soft [pp<.2E), approa. 20% very fing s3nd,

* _some silt, Wet, medium plasticlty, L. _______ -

207 — 223 CLAY, nigh plasticity, very snTt calar as
—
-------------------------------- —
TFET 225 GRAVELLY SAND, colar as Atave, YETY
Ling tp line- graingd, pagety graded with 30X
enarsly crystaling Imestone geavel 1o 2.5, nad,
dernse Lo dense, wetk, 5P,

suger Relusal and Totel Oepth 822.5 feet.

Ihstalled temporary well which Was [ater abardoned,
. and qrouted hole bo the surface wsing Hoke Flug

pentonite grout.

Nota: Smil colgd |15 Indexed gh the Mungadl soil color
chart.

SINGLE WELL HYORALLIC CONDUCTIVITY (SLUG)
TEST AESULTS: K = JE-4 om/sec

g i

2entanite Chips
[Hydrated]

Shate Tran——ﬁ.

§

f e 5

Open Halg (T=144"]———3"

E-H-Static Watar eveal
B 46 It

Rizer {asing
{2° 10 5ch 50 PYC)

Screen
3-i/2" 0Q, 2 10 Fiedd=
peched Seh. 40 PVE
o Slot with 1-20
sand}

. lIIIlIIIIHIlIIlIIIII lII!llI‘IIHIIIlI!JII[

Batktom Cap

Tatal Barenple O&pth-
225 et

M sampia tnterval O Wo Sampis Takan

Tonimum  ¥oguimem  Taverzge



WELOON SF’HIF}I_E SITE REMEDIAL ACTION PROJECT

BOREHOLE LOG

WALE HUMAER

(QRSB-60
SHEET 1 OF 2
NUREH Y] :

GEOLOG-C

102847997

FLOMMENTS
CHARACTERIZATION BOREHOLE -

GEQTECHNOLOGY, TNE.

LOCATION
E]UARFH" HORTH OF I=L1:IUI3H

S 4840004

A,
EHE-EECI' ALL TE FlFt.HN

TOC ELEVATION
455 41

THOD .
T=1/4" H5A, 3" CME Sampier

WATER

2

A}&Eum E y

HOLE [TL
0.4

GROUH] ELCvATION
455 4§

_ﬂmn:r:
0.7

TFE, '

OATE START

Q204 -39

OATE FIRISH

STICHR

E;m

g2-g4-98

icmsaeci

HYLH cmﬂJCTI\I'ITII; 0 e,
acier Tes

Q0005107

DEPTH
feel
SAMPLE
SAMPLE /RLM
Hlumber
PERCENT

5 Recovedy
M# or RGO
GRAFHIC LOG
SOIL/ROCKE
class

LITHOLOGY &Y

© Payl Patchin

ODESCRIPTION AND REMARKS

LABORATORY SAMPLES

ELEYATION
feel

=)
=
m
A,

.._
=
=]
=
2R
]

—1[J[fCHE=2

_—
-

CH

.&\\\\.\.\ < \_\J

RLied-1

RUN-3 az

IEFIB™

T2

] I

! 'i_“ﬁ: 10.7 LIMESTONE BRAYEL. to I, minor [20%) _/‘:-]E-

T O[YRA 2, with abundant sthang Brawn Feos

# STRAT, UNIT

0 = B"TOPSOIL, dark Drown, grass. oravel,
urganlcs -

-------------------------------- arr

"5 = 3.2 GRAYELLY CLAY. [Fil?), very dark grayisn
brown [I0YE4/2), approv. 1% angulas Cherl graved
to 17, grass, grganics, feols, skghtly moist, FHom
tpp=2.0), low plaslicity, sHt and minor sand, Fedr,

18T a/M), silty [~20%], 8ng approe. 19X subanguiar
Lo subraunded gravel, rootlgts, grass, jumalad
taxtwe, slightly maist, hard, [pp=2.75h low
prasticity, CL

MO ALLY.

5.7 = 8.7 SILTY CLAY/CLAYEY, SANOY SILT,
mnterbadded 50,50, irm [pp~I.75 in ¢laysy foras)
and vary soft 3ty zones pp<.25), moist by [very
malst starting B TTL, dark gravish brown

motténg that IAcreases win depth, ow plasticlty,
gbundant rocliets ang plack carbonagseoys Mmatasial,
mengr fane sand, CLAME.

B4 = HQ,5" CLAY, wery dark gravyish Deawn
[DYR3/E], medium Lo high plasticity, fiem {pp=1.25),
maiat, aoundant FeOx nadules, accasionat silty
lemsas, CH.

clay a5 abogve, GC. Avges refusal at 107" ltop of
rockl, switeh ta MO coarng.

0.7 = 162" INTERBEQDED LIMESTONE AND
CALCAREOUS SHALE, appiog. ~8QX limestone,
Limestone 5 kght ollve gray (5¥65) 1o 6.3 then
med. dlgnt geay (MEJ, HEhodr apnic, vary
thin=pedded, {irreqular), slightly weathered,
aifillaceaus, very dossillferoys, vary ciosely to
closety tractyrad, hard, with Fe0x staim on fracts.,
pyesall mederate parosity Lo [6.8° Lhen waak, Shaie
ia okve gray [SY4S1), bt is commanly altered
[stawed] to mod. yEHOWISH brawn [LO¥RSFA) from
1, 7—k3.E", mogerale o high porosity, very thin to
autreme uedding [wawy), cocasianal soiter clayey
beds, fissile, sery {oasiifergus lpartloulary on tops
and botioms of shale bed fbrachigpodst, minor
bfownish Black arganc shale beds B 145, very
Taszilliergys with coarsal texture {rom I16.8-18.2".
[DECORAH GROLF]

adq

shil

15,2 = 18,8" SHALE, dark greenish gray (564715,
soft, tissile, with miner Interbecs [Ammd of
lmeskone, osallfeious (3% hashl, sightly
weathered, wikh sema clzy Deds (bss mduwated
shalel,

20

P-4 H:]

19,8 = 20:6" INTERBELED LINESTOME AND
CALCAREQUS SHALE. as before, yary fosywilll 21 ous.

ru?w- ==

208 = 20.9' SHALE, oHve black [SYEf1k arganlc
[wil~shale lookingl, With canspicuous light gray
limastang “siriping”, kard, sightly Weathered,

I--—-.ﬁ.pnfn:. Wates
Ievel through
C Augers at 3.5

QRIEG-A0=32-57
IG,at

QASE-60-6.4=10.4 -
(4]

O=Gradaticn
A=nlbiarbarg Limits T

&
iy
|

50—

45—

FELES

15

35—

(I} sample trnterval

Fl ho Sample Taken  Ymwnimem  Yradmenm  Taverage



I _1[ Ims

AUN=6 B pre
k ETEFY ety
T 1 Ima

2.5 - 22,7 INTEREBEODEQ LIMESTONE AMDO
CALCAREOUS SHALE, a5 betore but [&s5 shalg Whch
Is spitel, abundant FaQx sLining (lght cllve brawn
S5Y5/8], with high porasity.

shl byt mostly soft, sticky, medam light gray {MEL Bigh
] :\pc.msit-,-_ prangs Fedx stain at top,

26—1 W%‘ ==

22,7 - 304" LIMESTOME, pale yellawlan brown
JI0TAGS 2] wilh Whispy strnger—i&e shale partings
Lo Bamm, which are brownish tlack §3YR27,

lithagr 2phic, thin-pedded, hard, sightly Weathared
kg fresh, Fels staing on nartngssfraciees to -
T ahaty paitings may be styloltic, dalomite
InMIEd irregular wirg al 26.8°, vety large [27]
CONSPICUME tan dglomite nodules 3t 375" and 28.2°
abowg and bataw 8 clayey shale lalive gray] fron
27.6~27 & which i underlain by 3 clay bed
[oertgnitic, mad. grayl, from 37.9-28.2" Queral,
clase to medium fragturing, Wean gorasity,
[Decorah Group ko 28.2° then Platbin Limestonet

0dg

Al
ol

be— Dpl

Totsl Qapth 30,47, Grouted barghole te the surface
using Hole Fluy Bentanite Grout,

Nate: Sail calar is Indexed pn the Muncell soll calor
chart. Rack color |5 irgm e GSA rock color chart.

CONSTAMT HEAD SINGLE PACKEA TEZT RESULTS:
12,5 — 20.4 11, K= Mg watel take

FOLCE FAHOER
WELDOMN SPRING SITE REMEDIAL ACTION PROJECT ARSB-60
BOREHOLE LOG goeer e 2
= HOHTH )L
] 2847887
[WELL GT1ATUS/COMHENTS LOEATION EAGT A];
EHaRACTERTZATION SOREHOLE GUARRY -NORTH OF SLOUGH T48404.54
= =
r |w|2x|E 3 § 5 z LABORATORY SAMPLES 5
R = A TR el = = =L
2 |3ZE|R8| 5 (2% . 53
8- [2EZus| = | Zi5" OESCRIFTION AMD AEMARKS = o=
= nE = = |wn . p= d
o 10 = s -
. chy 208 - 2.2 BENTOHITIC CLAY bed, minor fissility / |
- m - -
| 1ht 7.2 - 21.5' SHALE, dark gfesnish gray [as betorel |
with abundant Fefe along DEddmg, Y8EY fissile.

0 Sample Entervar [ Mo Sample TEXER

Tavimur  Yeadoun  Faversge



X HULE FOWEER
= WELDON SPRING SITE REMEDIAL ACTION PROJECT QRSB-6
BOREHOLE AND WELL COMPLETION LOG T
5 1028579.£9
U MEHNTE LOSaTIOH EAET ]
TEMPORARY WELL |ARANOBNED 2/8/081 - QUARRY -NORTH OF SLOUSH o T45587.51
L L T '
GEOTECHNOLOGY TME, EME—55 ALL=TERRAIN 481,08
31)] THELE TROR HORd, A HOLE  1Ta) BROUND CLEVATION . . |
7-1/4" HSA, 4" CHME Sampler a0 §¢ s 459.08
5 . EFTH, =] TREOROLE ETICKOR
Nang N/A k 135 2.00
OAYE START TATE FINISH Ei WATER LEVELS & OATES HTON Eﬁﬁm‘_ S TETH I
0i/18/89 (/723789 Yy ¥ K= B210~7 [Sug Test]
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SB-52 - Test 12 - falling h,0

10

I .
1 kﬁh‘“ |
X

:‘\'xxx s
VJ{AXKXXYV

;\ALXXXX i
wx,(xxxﬁ(

Fit Results (t = 0.1233 - 100 min)

Fit 2: Exponential

01 —|—= % SOBAE
] fernale Y = expl- : 1313
——Nurber of data-points-used="104
——Avarage A= 45031
~——#Average in(r=—0-108731
- i = 406
' Regression sum of squares = 29.545
- termipation, R-squared—0.627822

Residual mean squaré, sigma-hat-sq'd = 0.0118520
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SB-53 - Test 12 - falling h,0
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FTResults (T 0716~ 50 miny

it-2: Exponential
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Equation (n(Y) = -0.0813366072 * X - 0.02673857761
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SB-54 - Test 6 - falling
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g Fit Results (t = 0.06 - 15 min)
Fit 2; Exponential _
Equation in{Y) = -0.2105087002 * X + 0.5913892057
Alternate Y = exp{-0,2105087002 * X) * 1. BDEJ,QEEEB
Number of data points used = 170
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SB-54 - Test 7 - rising

10

Fit Results (1 =0.04 - 15 min}

Fit-2:-xponentiat
Equation [n(‘r’} = -0,1994651889 * X + 0.6443936171
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SB-54 - Test 8- falling

10
Fit Resuits ({=0.08 - 15 min)
Fit 2. Exponentiat
Equation In{Y) = -0.1990059024 * X + 0.5733868387
Alternate Y = exp(-0.1890058024 * X) * 1.77426604
Number of data points used = 164
Average X = 1.85677
1 HVELWEGTG
Reg;es&cn_sum.cf_s.quﬂes_ 52, :135'?
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. 2 ’ 2 e
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SB-54 - Test 9 - rising

10

3 Fit Results {t = 0.07 - 15 min)

Fit 2+ Exponential

Equation In(Y) = -0.2040480434 * X +0.6957157171
Alternate Y = exp(-0.2040450434 * X} * 2.005143676
Number of data points used = 157

Aunrsmes - () -"}_\1:13 ;

Average In(Y) = 0 313344

| . [ e
|} 2] =l i
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r, :=2.Uﬁ‘}'-in 2" Sch 41 PVC {Dslscall, p, 927) For :=E-in borahgle radivs L =5A acreenlength 1=505n shig langih
2 0.5

1.25m _ . Te . . 2 2

1= 1" PYE siug (Driscall, p. 964}  Ho :::_2.] displecement Hoz 1.BS+ =03 pomsily o e =) i- npt, FLTg
2 ' 2 T
r

'::_::2= 1.56 Hbei=—d 1 - corscted displegement Hoe= 118t o =335 bowereen =ZE.8R s =l dwis 1928

Te r“ .
H =botsereen —{diw— ) H=2208R Disd-{dw-n) D22678f s =, 20404904 34y L slope &:=2577 B:=0420
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A + Blo (—) partiaily
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2
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SB-55 - Test 8 - falling

10

Fit Results {t = (.06 - 40 min)

Eit 2 Fxponenﬂa|
Equation In(Y) = -0.06514116128 * X + 0.3402145607
Alternate ¥ = exp(-0.06514116128 © X) - 1.405249069
Number of data points used = 183
Average X = 3.74491
Average In(Y)} = 0.0962665
Residual sum of squares = 10.1746
1 = H T
\\ Coel gl gelerminannn, B-squared = LBT3105
—— A S
N i '

X

X
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2 R T Te
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"'E
e Fee
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SB-55 - Test 10 - falling
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Fit Results (£= U.06 - U min)

Fit 2: Exponential

Ecurat

Alternate Y= exp( l'.} ﬁ??34353322 X" 1.363695586

Average X 3. ?449‘1
Average In(Y) = 0.0205343

ReaiAds

T T s d

Reg azeseien-aun:pe#a&uam;.gﬂ.ﬁ. 114
CHef of defefmmation, R-squ‘arer:i U 862597
%\ Residual mean square, sj - =
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0.1 < xx

T | AL N
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o 2,067 2" Sch 40 PYC {Driscoll, p. 98T) T :':E-in borshals radies E:=5  screen length 1= 3.05n  shg lengih
2 2 2 - 4103
i '
T, :=I'225 M % PyC stug (Drisooll, p. §54)  Ho ;=_’2,.1  displacament Wea LESd o:=03  perosity 1, :=[[1—n}|'r¢ +ot,, ]
2 2 Te )

T L
12: 1.56  Hoe :=_’i-1 corrected displacamant  Hoe = 1LIBRt w0 =270t bowereen =2641 m =LA dw =0 38n
e . Tee

Hi=botsoreen — (diw =su) H=21.72R Dmu-{dw-m) D= 223%8 5= 0773466382 Mmin Islape A=2577 p=0420

1
D=
A+B1n( H) pi iy
Tw

2
. 1, lnRarw -5
geamsley conilicients  InReew = 1! + penetraling .. ® .4 K= gt P x=9.3.107
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SB-55 - Test 11 - rising

10
—Fit Results-{+ = 0.2~40 min}
T el Illlu.l‘i
I Fit Z: Exponential
Equation Ini YT =-0.05348T15823 ™ X F U.Bos/02ULs
J"l.lf- L W ~
Number of data pmnts used = 141
f'l'U ﬂﬂzz
Average In[Y} 0.395855
Residual sum of sguares = 0, 119255
1 - — Eteg;e.ssmn_sumﬁf-squamh” 7078
- =11 995778
X
x
XX gy _
L. X)Cxx'
XM KKK R KK MK KK KL
0.1 <
\
o
“\\
0.01 | t ] s | I 1 ]
o 20 40 60 80 100
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,=:=2‘ﬂﬂﬁ' 2 Sch 40 PYC (Orizcoll, p. 987 rw:=3_'5-i|1. borehols radias Lim5-t  screen ngth ti= 5050 sug length
2 .
1.25in ’52 . y 2 0:3
T, = 3 17 PYE slug (Driscoll, p, B64) Hﬂ:=—£-1 displacamenl Hos= 185 a:=03 porosity r :F{{l—ulr. +RT,
2 ' 2 Te '

t .
— _=1.56 Hik :f=_r..'._--1 comegled displecamant  Hoez | 18« =270 hevereen =2640 i 1.7 diwr 76530
2

2
c Feo
H =hotorrean = {diw —su ) H=21.5T Di=ul-(diw=3su) D= 2217 .S:=,ﬂ53451]5353‘nin+]lhpﬂ a=2577  BE0420

T
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A+ BInf—m partiaky 2
( ] penetiating g = T Y k= 130167 Lok=6 #10°
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rw— : - Ll iy IJI
Fit2—Expornential
| H — + . * -
Alternate Y = exp{-0.749041693 * X} * 1.848655104
Number of data points used = 150
Average X =1 10753
Average In{Y) = -0.215127
Residual sum of squares = 0.299832
Regression sum of squares = 243.298
1 Co iration.
E2 o=
N
k\x\
0.1 \‘\
B
A
_ \X\
>\ —
\x
0.01 | | | | T
0 2 . 4 6 _ 8
Time (min)
‘= 206 a 2" Sch 40 PVE {Drlacol, p, 98T} ’.w :=32;5-iu borehole refive LS55  screenlangth 1i=505# slogiength
2 . 0.5
. ;EE_S_’E 1" Pye glug {Orisenll. p. 854} Ho:-—.r_’z.q displacemenl Ho= 135t wi=03  poraslty ., :=|:{l-uj-r=2+nw2:|
2 2 fz
.'.fc.z_e. 156 Hoo :=l-|, comacled displacamant  Hic= LISft o =26.30  bowscresn =25.40 wo =190 dew=832R

Te

Hi=botkereen = [diw =31} H= 1356t Dood=(diw=5u) D= 198808 §:=.740041 593151!'!:-1 slona

mamelty coslficlents

T

IeRerw :=

A =21577 a8:=0420
1
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_A+B'm(_r-_'- panlaky r. loRerw 3 e
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SB-58 - Test 3 - rising

10
Fit Resulls (£ = 0.08 - 7 min)
Fit.2:-Exponential
' Equation In(Y) = -0.7436811407 * X + 0.7043836881
Alternate Y = exp(-0.7436811407 * X) * 2.022589748

Number of data points used = 151
Average X = 1.01008

Average In(Y) = -0.0467801
' Resndual_ sum of squares = 0.261308

TN

Coef of inafl - .=

Head (ft)
A

N | - | \

0.01 — T
0 ' 2 4 6 8
Time {min)
roi= 2.06%in 2* 5ch 40 PVC [Orlagnil, p. B87) o :=¥‘iu borehcle radlus L=5f  gereen mogth  |i=5.0%0  slug length
2 0.5
. . 2
= 1.2%in 1" PYC slug (Driscoll, p. BS54 HO :=12~| displagement Ho=1.E5n o023 porosity ¢ F[{l—n}‘rc oy, ]
. 2 . 2 Fo
'"'_'"'2 z1.56 HD::E.'.!_Z'I corractsd displacement Hics LISt t:=26.30 tbowmcreen =254f s03=190 dor =832R
r r

H:¥bn|ur==n-{dm-.u] H= {88360 Dru-{dw=-:) D= 19550 s:-.?#EGEllmhh*lalnpa & =2377 B=0420

DaH
A+ Bin partially 2
L.l ( "o ) penetrzilng ..:rt hh"’_s = 1,710 3

o om

gacmatry coatelantt  InRerw = 1_ ¥ = B3.710

| IH(L]J’ B = D - o




' SB-58 - Test 4 - falling

10
Fit Resuts{t="007 =7 min)
T Fit ZExponetitial
= i - * _
Alternate Y = exp(-0.7258300736 * X) * 1.76950907
N i =
Average X = 1.10753
* Average In(Y) = -0.233176
p H -
1 s =
N ¥ i - Resquared =0
p— N Residual mean square, sigma-hat-sg'd = 0.004
O N
(0} x\
® »
T s
X
x
X
0.1 ' 4 A’x_
o
s
*
\x
Y
4 XHXKKK K X
0.01 i ; | — t ' T l I
Q 2 4 6 8 10
Time {min)
= 2,067 ia 2= &ch 40 PYL {Drigeall, p. 9873 T :=-.3—§-!n porehgle mdius Liasat  scresn length ti=5.05/ sluglength
¢ 2 L2 L03
. 1.251n 1" PYWEC slug (Delscol, p. 954 HO :=_._’.2.-] disptacement Ho= 185t ni!=Q3 porosily ¢ .'=[[I-n}vrc +nT,, ]
2 .
2 ' 2 ' Te

Tor = 1.56 Ho&'::,ri..-l corected digplacament  Hocs 118t @:=26.30 botscreen =250t s i= A dew =1.320
2

Te Foo

H =botscreen = (dtw=u) H= 1898t Di=w-({dw-a) D=1988f §:= .THS}UUTE&nin'I shaps A=2577 Bi=0420
' i
A +Bo (ﬂ] partially
Tw penelrating K=
t+ e -
o [ L ) case L min

)

r z-hR:rw
4
geomeadry cosliiclanis  JaRerw i@ -

wm

s KelLPIOS B k=gt <2
F= 10}



SB-58 - Test 5 - rising

10

Fit-Results{t-=-0:85=7min)

Fit 2: Expanential
Equatmn In[Y] = -0.7435857103 * X + 0.6755684017

HH.'E::II at

Number of data polnts used = 156
Average X = T.06717 _

Average In(Y} = -0.117987

Residual sum of squares = 0.228056

axEﬁf&S&lﬁ'ﬂ'ﬁﬂfﬁ'ﬂf‘Wf&S"‘Zﬂrﬂ 28—
HesMuaT mean 5-:1uare sigma-hat-s ggj 000748088 |

Head (ft)

0.1 %
BN
R
_‘xg\
o
¥ x
0.01 ; i 1 | 1 [
0 2 4 6 8
Time (min)
_2.06Tin 35 : e - "
T 2% Sch 40 PYG (Driscol, p. B8T) T, = borahole radive L'=5i4t screemlangth |:= 5054 suglang
2 2 : 5 P8
Py = 1255 40 pye tlug (Driscoll, p. 954)  HOJ -__2; displacemant Ho=1.85-R n:=03 porosily - [il-nlfr +or,, ]
2
2 2 Ty
< T
=156 Hogm_t-q coreciad displacemant  Hoc= 1158 w2630 boscreen 22540 suizlFn dw =EIZM
2 .
Ta Faz

H =batereen = {diw =10 H=1B9Rft D=w-(dw-m) D=10.880

parialy

nr-wﬂ) !
-

A Bdu(

geamelry coefficienly  loRerwix +=

penetraiing 5.

rcz-lumrw

L

5 '= 743585719 :u‘lslape A2577  B=0.420

K= 17100 o

k=810

em

Jac




Head (ft)

0.01 I L

'SB-59 - Test 2 - falling

10

Fit Resuts {t = 0.0566 - 5 min)

Fit 2; Exponential
g Equafion In{Y) = -0.6521806484 " X + 0. 133{}?38421
Alternate Y = exp{-0,6521806484 * X) * 1.142340059
Number of data points used = 144
. Average X = 0.731777
Average In(Y) = -0.344172

ResHUa S Hi squaTes = 251334
RETEssion surm of Suares = 70,238

ek
Eloe. i
ey T x =

Ax\
x
0.1

N, Txx X ¥

\ K OKMEREKXK
L

0 2 4 6 8 10
Time (min)

n-,zz":'ﬂ"‘ 2 Sch 4 PYE (Drlscoll, p- 987 r :=_3;E.,'.1 barehols radius 1T:=10.3f scresn length 1:=5.050 sirplength

w
: . N
1.25in 17 PYE slug (Thizeoll, p 854]  HO :=_’..2,-1 displacement Ho=1.85n =03 porosiy ¢ | _=[{1_n).,= o, ]

o=

2 ' 2 e
=156  wne :=_r_"_2.i corrected displacement  Hoc= 1,180t o =22.50 bowsereen :=2100 =28t diw =060

_2
Tg Fee |
H '=botscreen — {dtw=su) H= 16.3%f D=w-{dw-m) D=178%E =652 8064 3dmin ~ akapa Am3gTe p=0585
' 1

o=-H
A ¢ B ln(»-— partlally 2
T . InRerw =i
feameatiy coaficienis  InRerw = LI ¥ hud penebraling g .o © -5 1:.=‘J’.':-'-IO -1 K=3.0:00 " <2
' n H _I:_ cans 2, 3z
rW T'o\'




Head (ft)

SB-59 - Test 3 - rising

10
' Fif Kesuits {t = HO3-58 min)
Fit z EXpoTETtEt
x et AL
Alternate Y = * Xy
£ Number of data points used = 152
FLETTY :H
Average In(Y} 0.224106
Residual sum of squares = 0.348631
1 Regressi =
\-}\‘ _h_'ur
D - "
b
< a2V
. X‘Q\_
N
- 0.1
0.01 | ] i | I
0 2 4 6 8 10

Time (min)
2.06%n . 15 . :
£, s 2* Sch 40 PG (Orlseolh, p. 987) Yy :=._2..--m borehole radius  L:=10.3ft scresn length 1=5.058 slop sngth
2 0.5
r 2
1* PV siyp (Driscod, p, 9547 B0 ;and disptacement Ho= L33 n:=03 porosity r, r-[:_ l-njr +ar, ]

125
g i=
. 2 ' 2 Te
.r
...E.Ei.= 1.56. HBoc r=._"..2.-1 cortactad displacement Hoc=L1&f 4 :=22%8 botscroen 22108 sum2f  dtw =0.6340

r r

[ [HH
H!=baigeresy = fdiw=su} M= 16371 D=—(dtw—m) D= 17.87f s::.dﬁﬁsssmmni;l slope A=3679 g :=0.586
1

H
) partlally , z'lan < _
i peneiraling = © 5 xassellT B x=28I0

h.H [__) cose i min =

AfBln(D-

] ~} am
|, T—

gaumaw coefficdenis  InRerwis




SB-59 - Test 4 - falling

10
Eit Results {t = 0 0566.- 5 min)
£
Fit 2. Exponential
]f( Equation In(Y) = -0.6073629148 * X + 0.08774285671
Alternate Y = exp(-0.6073628148 * X) * 1.102679202
Number of data points used = 144
Average X =0.731777
1 e nugr:‘anp Ini¥}=_-0346771
I H.Eﬁlﬂum sum of SgiIATes = 2.39857
- Rﬂ a1 5")
) %
~— mm—agmaAm%—sq—d«&ﬁ—B—’rﬁB%ﬁ——
=)
@
o
I -‘ixx
x
0.1 \ixx-xn
™ > XX}':XX - X
\ ﬂAAAﬂAYAY b i 4 b il 4
~ X
0.01 ] T | |
0 2 4 B 8 . 10

Time (min)

£ w
2 20.5
T
1* PVC slug (Driscall, p. 354) Hnt=%-i' displacement Ho= 1.ES5«ft n:=0.3 parasly r==:=[(iun}'r= "’“"w]

poi= 2.06%in 2" Soh 40 PYE (Drlscoll, p, BET) T :=%-{u borehale redius L =103t =creenlength 1:=3.05ft sheg langth

125
l’ =

2 . 2 T
:E'iz..=1.56 Hm:.:*=l2-| comected displacement Hoe= LIG w0 =22.5f bowscreen :=21.08 =2 dw =603

Te Moo

“Hizhotsereen = (dtw=m) H=163%R Dird-{dw-sm) D=17.5R0 _s*;.ﬁu'faﬁlﬂldsnh']abna A=1679 Bi=05B6

|
O=-H
A B — partiely ?._ :
1.1 ( T w ) genalrating .o © inRerw k=710 I g= lﬁ-lﬂ-q.'

) T + " case 2L mim =1
B[ —— —_
I,A, L

SO
L —

geamalry coefliclents  InRerw =




Head (ft)

SB-59 - Test 5 - rising

10

R Resufis (= 003 - 5mn)

Eit 2. Exponential :

Equation In(Y) = -0.4872464936 * X + 0.66217297 14

Alternate ¥ = exp(-0.4872464836 * X) * 1.754486798

X Number of data points used = 152 :

Average X = 0.695454 '

Average In{Y) = 0.223315

Residual sum of squares = 0.157287

1 5 - Régression Sum of SoUares=AU.06 4

X Coef of defermination, R-squared = J.090ugy |
A‘hx\%\ _ Hu . : . T

g

% =

x
o
x}(

>

»

X 5
M.

0.1

— XV
T TR K

\\ HKKK!
“\\.
~

0.01 : i ] i | . | 3
0 | 2 4 6 8 10
Time (min)

= 2067 2" Seh &0 PYE (Driscoll, p. 987) T :ngin borehole radive Lo=I10.3f screen leagin =305 slug langth

e 2 ¥ 0.5
7

i T
rgﬁl'zs T 1 pye stug {Driscoll, p. 5543 Hupqu displacement Hos 1.%5et n.=03 porosity ¢, :=[{]-g~n}'ru +='rw]

2
2 ' 2 fe
r T
S 156 0 Hse 3;2-1 pameclad displacement  Hoe= 1.18ft w0 =22.5¢ howcreen =21.00 sy=2a  doe =0.63R
Tg Fog _ .
M i=botsereen = (dtw =) H= 16370 Did-(dw-m) D= IVEME 3= A872454036ptn | sepa A =3.679 Bi=0.385

At B-Jn(u) paritally 2 4
1 Tw panareting g o e InRterS £= 5_3.10'4 JUope20000 2

d
. H ¥ L case 21, min CowE
: P .

geomeley confficianis  InRerw ;=



Head (ft)

SB-61 - Test 13 - falling h,0

10
it Bas |1fq_.|’{t__=,__1_ﬂ_-_‘3ﬂﬁ min}
Fit 2: Exponential
Equation In(Y) = 0005051225168 © X - (.8840448671
Alternate Y = &xp[-ﬂ,ﬂﬂ5931225158 * X 0.4108426982
Number of data points used = &6
Average X = 100.455
Average In{Y) = -1.48536
1 RESHTESIm of Sruares= (1 UEIGEs
Regression sum of squares = 145139
Coef oi-doterminationR-squared = 0-80561.2— .
= . — Residuat-mean-souare-sigma-hat-sg'c=-0.060839488—
X N\U\%‘\
.1 e
R
* v‘\\\.
~ ‘\\
84
% X \
X \
RHR '
. x
H 100 200 300 400 500
Time (min)
£ 2'0::?"'“ 2" Beh 4g P'n.H.:. {Crrizcel, p. 98T} L :=E-{n borahote ragivs 1 :=5f  screenlength 1i= 256 hyl resarvoir langth .
5 .
r, ='$":szrill resarvalr radivs Hu:::’_.s displacemant Ho = 9454 v, i=x -r52~|. ¥om 1.7-gal  resgrvalr volums
2 ; . 2
r 2 )
HDe =_.’_2~t gotraciad displacement Hoe = G770t W= 13,56 botscrean x]1300 su = 2.1_}ﬂ duw 1= 5800

Hisbouereen — (diw—su)  H=B624dt

gramatry cogbiciants

InRerw =

== (dw - ) Do G0 $ 1= 005931 225168nin’ 1 slops & :=2.05% B0}

|
[+ ]
A4 Bl {-—-r——) prtislby ' 2~||-|.Rer*
w panslcating = 8§ K= l*l':m-“ i

1.1 + .
H L cass 1L Thik
TR

I'l'

T

xa$Sllo O
244

P A A EEEEE ——— A EmETET = ——Uaraw = =




'SB-62 - Test 13 - falling h,0

10

Fit Results (t=0,22 - 30 min}

Head (ft)

Fit 2: Expeonential

‘Equation In{Y) = -0.03340148341 " X - 0.1710729884

0.1 [ —_AleinaleY = expl-0033a0348341° 0842760055
T Nufiber of dafa poiots used = 350 :

< AverageX=-3-83601

T Average Y ="0.289201

Resitmatsormrof sgoares = 071374 1
ssion sum of squares = 5 00213

% Coef of determination, R-squared = 0,973724

——muRESidHﬂI—FﬂEEHth&t sq'd=0.00407352
Time {min)
TgF 2.067in 2" Sch a0 PYEG {Drlscall, p. 387} Tor :‘:Enh borahoie redlus LimSn  screan lenglh  §i=540 figl rasarvalr lsngth .
2 2 2
T
r, :=4'M&In rasarvoir radius  HO =% 1 displacemant  HO= 1897 v L= lz-l T, " 3 3=gal  resenolrvolums
2 : rcz
2

T i ' :
Hic'=—3_.1 corracted displecamant Hocw [L94t o =16.00 botcreen :=]5440 mi=lSft  dw =1LTHR
2z

Mo

Hi=boucreen — (dow=23u) H=5 150  Di=u—(dtw—3u) D-j.?s;ﬂ S:=.{}33-4014334|min-1 slope A =2059 E:=0313

1
b=-H
A 4 B (__,,) partely =
panstrating  y 1= K= 5;3-]1}-4 M k290 e
L case 2L min e

tw2~lnkerw

geomalry coefficlenls  InRerw = *-




MW-1014 - Test 14 - falling

10
k Fit Results (t = 0.04 - 0.4 min)
_L Fit 2: Exponential
X Equation In(Y} = -4.849665005 * X + 0. 4161871707 |
Alternate Y = exp(-4.849669005 * X) * 1516169623
Number of data points used = 93
1 — ' Avsrae X = O Tea73d
Average MY = 052821
Residual sum.-cf squares.=0,1688725
E ;W—B’Eﬁqﬂer 13.5_?55 - |
b= Residual mean square, siama-hat-sq'd = 0,00185412
D
" \
0.1 T
g
\
y
Y x
\ X
\ A
x
\ X X
s x
\ X X %X X X
0.01 | : | T l r
G 1 2 3 4
Time (min)
P 2.245i0 2" Sch 6 55 (Drizcoll, p. BTT) o :=f.iu well radlua L:=%n screen length 1:=5.05n slg lzngth
. ' 22 A3
1, = 1.25:n 1" PV slug (Oriscal, p, 954) He ;=_‘.‘.E-i displacement Ho= 15T+t n:=0.3 porosity r_, :=[{1- whro Fadg, ]
2 ’ 2 Ta

_“?:1,55 Hoem_3_4  comected displacament  Hoe 3 0.958f :=437K  bowcrcen =4372R o 2460370 dw=260
2

Ta Fee

wl'stoe =iy Htwi-boiseree W= 4GB DrEwl-w D=15018 S:=4.E49669ﬂﬂ'5mh-l slope A :=2442  5:=0.397

partialky

A +Bn (D -H
"w [+ hﬂﬁnﬂ K=

2 o
To TR 102 WP ko617 SR

pecmetry coeflidlants  InRerw .=

1.1
n _!_ ¥ _I:_. CASE 2L miu 3
Tw T




Head (ft)

MW-1014 - Test 15 - rising

10 _ _
Fit quuhs_{_tiﬂ_ﬂﬁ_-.ﬂ_é mim}
FirzrExponentii
X ' ] =85, -
Alt = il 4
Number of data points used = 96
AverageX—=-0-18560
% Lk | - £l
, Average In(Y) = -0.477408
Residual sum of squares = 0.240914
1 Regression sum of squares = 22 8080
7 4 gol of pElErrinai, R-squETed = 0.93HaH/
- g Lol = STy + - .-I'_=== Bt
xxx
Xy,
Xxx
XX yx
' KA MKy
L _ XY KKy
0,1 Ty k44"
N ALaIVIVIvIY]
T *
™,
x\\\‘
001 = T | T
0 0.2 0.4 0.6 0.8 E
Time {min)
T, = 2,243 in 2" Sch 5 55 {Drlseod, p 877} rw1=%-in well radiuz Li=5q  seteenlangth 1=5050 slg lenglh
2 2 0.5
L 1. 2¥in 1" PYC sing {Driscoll, p. 854) HO :=_r..':E.1 displecement Ho= [.5T#t n:=03 perosty Tee :=[[1- :rt}-rn1+ aT,, l
.
2 2 Te

CTee 165 moew—® 1 comecisd displacement Moz 0.95ft W :=437R  bowscreen =AIT2A wac=450.370 diw =260
2z )

Te T

wlEwe—dw  Hiswl-botsreen  H= 1491t Diawl-id  D=15118 $=5.18427[44%nis | sops A :=2.442 510397

1
D-H
ﬁ.+3']n( ' ) partiely - o .
L + w persitaling oo . K= ]-4'10_‘2 L L
nlE. = caEe L ma -
T

gromeiry coeffichents InRerw s




Head (ft)

MW-1014 - Test 16 - falling h,0

10
1
KAXXXVL,
o “Axxxxxr
Fit Results {t = 0.12 - 0.5 min) ' \
~J
Fit 2: Exponential
o1 Equation In(Y) = -3.856442026 * X + 2.162366403
-1 =expi=3:85044 2026 X 8.65168136
—X—Namber-of-datapeints-used =75
Average X = 0 ZH30/49
1 .. Average (4 =-1.18635 :
- ; - 525018
Regression sum of squares = 9.19189
Coef of determination, R-squared = 0.89932
Residual mean square, sigma-hat-sq'd = 8.56187E-005
0.01
! | ‘ | E I |
0 0.2 0.4 0.6 0.8 1
Time (min)
P, 2'2;5""1 2" 5ch 8 §5 (Driecal, p. 987) o :-'-l_;-.-in barehole radius iS5 screen length 1t=30 by resenvgirlangth
2
r, :=4.{J26in reservglr redius  HO :=T’_-] displacement Ho=5431t v g TR -1-‘2-1 L 1.3l rEservoit voluma
2 2
2 ¢
Hoe ;:l.l caracted displagemant  Higs 2.03f 11:=437R  boweeen #4372 we =4603TR  dew =g 260
r'ﬁ"
wliwtoe =diw  Hi¥wl=boscreen H= 1490t D=wi-u D= l51D1H s:-J.EﬁﬁMIM&iEI shape aAm2.442  B=0397
1
A4 Bin (._T.....] partally 2
geormatry coaMicienls  InRerw = L1 ¥ i penetrating K:r“ ‘ha.m-s !tt-l*IlZl-1 S K-S.Z!lﬂna il
]n[i) (i) case L mio "




Head (ft)

10

1
X
-\"\. xv_ ,
\\AXXXE
4 X
\ X}CXXY:‘XX
X
xx)(vx.x
Fit Results (t = 0.05 - 0.4 min)
~ Fit 2: Exponential
0.1 I Equaton In{ Y 54 A5 33058 X+ B3 T34804Y ‘\\-\‘
T ATEMale Y = expl-4. 2633569 e X 46287 TI3TY .
A Number of data-peints-used =00 AN
. al <
————Average X=07t88782
——Averagetn(y}=0.040H9
___E:es.lduaLsum_cf.squaLes_ﬂ 130162
' Regression sum of squares = 14.3182
_Tcmutdammmwﬂqa1
Residual mean square, sigma-hat-sq'd = 0.00147912
0.01 ] | T T
0 0.2 0.4 0.6 0.8 1
Time (min)
e 2‘2’;5'&’ 2" 8ch § 55 (Drisol, p. 337) rw:=%-[1'| borehals radivs LimSt  screen length 1= 1.3 hol reservalr lenglh
2
= 4‘026[" resarvele radlus  Ho :=l-| displacemenl  Bo=4.1801 v, :=:-r,2-1 \;5-0.911\»! rapervolf volueme
I'I= :
iy .
Hoc ;=Lz-| coiracied displacement - Hoe= L32-f =430 balgereen =437.20  toc R4E03FR dw =E.260
r“‘

wlittor = dbw M iswl=botserecn H» 1451t Diswl-d D= 1511t s:_=4,463354591&nin'13|apa A=2.442 BW(397

r, -InBerw _
pansrating y ol e xa12102 AL Kagel0° 2

LI _
H L cava 2L min =
Inj— _—

1

D-Hi].
AtBin (r_) pariialy 1
geomatry coelliclenia  InRerw = L1 hd




Head (ft)

10

- L

¥ .

TR
s
Hx
x
b 4
\ Xxxx“

Fit Resulis {t = 0.06 - 0.4 min) hxxx"‘xxxx
%X

For

0.1 Fit 2: Exponenrtial
-  _Lqua
= gxpn . i

" Number of data-points-used-—=87 <

i

] . £
Residual sum of squares = 00332767 \
x Regression sum of squares = 13.9493 N
——— Coef of determination R-squared = (0.99762 :
'Residual mean sguare, sigma-hat-sq'd = 0.000381491

0.01 ] | | s | ]

0 0.2 0.4 0.6 0.8 1
Time (min)
2245 . 4 - . X
1,5 2" Sch 5 55 {Driscall, p. 887} Fy IT—in barehole radluz [ =5t Scresnlengih 1:20.7-r hol reservairbaagth . 0
2 2 2
£ 4'G§6h reservelr radius HO :::’_24 displacemenl Hoa 2259 v g =x -1-’2.1 r, " (L.5%al  esarvolr volums
2 e

Hoe :=l2-1 carreciad displacemanl Hoe = 0.71ft 1 :=43T0 botsereen S=43T.3R  toc =460.3Ta A =B.20R

wli=wme — diw Hi=wl—bomeresn  H e [4.01ff Dwl-W nRa= 1511t & 3=4.525m303nin-1 slepa Am2442  5=03T

i
A+ B*].n[u) partiaily

2 .
r pansiraling y =t ‘hRere 2 =1 m

L ' L M e k=104 L kag310°
!ni L casg L it e
T

T

geameiry caafflclenis  ipRere ™




COMPLETION REPORT FOR THE HYDROGEOLQGICAL FIELD STUDIES IN SUPPCRT OF THE GUARRY
RESIDUAL OPERABLE UNIT nEf a8

APPENDIX
Packer Test Field Sheets and Calculations

DOEORZ1548-803, Rev, Q



QRSB-56 {19.0" - 26.0")

Given:
= (26.0 - 19.0)# L=7t test interval fength
psim 23087 1t
2.98

.radius of NG borehale

2

¢ 122105 Kinematic viscosity of water @ 60 9F

58C

OF1 = 0.624-in ...id for 34" schadule 40 55 pipe (Driscoll, p. 876}
DPZ = 0.622.in 0 for 1127 packer pipe {assume scheduls 40)
LF1 = 20-ft ... 34" pipe langlh

LP2 = 3.5/ 127 pipe length

¢ = 0.00014-f ... roughness factor for naw iron pipe (Brater & King, p. 8-13)

gravity head Hg, pressure head Hp, and pumping rates Q- (0.0t ]
10
16.2 B 5.40 1-10
16.2 12 8 |
HG:= ' Hp! pal Q= ﬂ Q= 0.8
16.2 17 871 | min 1.09
16.2 6 B 0.39
3.49
9

1) Calculate head loss through pipe (Hyp4) using Darcy;Waisbach equation:

Calculate veloclty through packer, V1, and Reynolds Number, R1:

-

DP1-¥1
Al p e —————a =

. velogity R1: if R1 = 2000,

flow ls turbulart K1 =

area w1

Use Colebroak’s equation to determine friction factor {Bratar & King, p. 6-11):

_f 2038840 . .relative roughness

DP

arRind _ 2rE PR

[ 2] ] = = gy ———

-3

gai
min

page 1



f1 = 1 ... nitial quess at friction factor

Given
e 1 2.51

ffl=|-2-09] «oer—+
( {DF1 3.7 m,Jf_H‘

FRICFRAC(R1,DPt) = Find{ff1} i:=1.rows(Q)

-2
)) A for turbulent low

ff1, = FRECFRAG(R‘II,DN) = 1f(mi.: zuuu,g,ml) ..t for laminar flow = B4/R
|

2
H LP1| = 1 ﬂ (V"J) I

: ... Darcy Weisbach equation
Pl 29

2) Calculate head loss through packer, H, p):

Calculate velocity thraugh packer, ¥2, and Reynolds Number, R2:

4
2 . 3580
A2 = n-DPE .. area V2 -:=-Q— welocity RZ = DF2'¥2 if 2 = 2000, flow R2 =
A2 v is furbulent 4864
Caleulate friction factor, #2: 1740
ﬁ = 2.701 -10*3 ... relative roughness ffd =1 .. initial guess at friction factar
Given
1+ 251 47
fi2=/-2:leg 3 — ot — . for trbulent fow
DP2 3.7 RE_J‘E
" FRICFRACP{R2 ,DP2) = Find{#2) ]:= 1. rows{C) ff2, :=-FR|¢FRACP(R21,DF'2}
64 LP2 (vzl)z
ff2, i= iff R2,< 2000, —— ,f2, M far laminar flow = 6448 Hips =2 —— ... Darcy Weisbach
R2, i DP2 2.9
3) Calculate Total Head, Hy:
Hr=Hg+Hp-Hipy-Hpm
- I -5 ]
30.04 16.2 13.84 3.1e107 1.7+10
’ 438 | 16.2 . 27.68 & ’ 0.05 " y 0 "
77| s6.27 G712 P | as21 LPI=Y oo LP27 4 g1
30.02 16.2 13.84 0.0 65162

sRS6pack.med 225/99 - 3:35 PM paga 2



4) Galculate Hydraulic Conductivity, K (USBR 7310-89, p. 1255):

&0

_ [ 0.0
O-1n E .1']'4
T -3 CM 1.1 cm
K =t K = K 5107 K0} K= L=
2.xL-HT ga 120 7| sec
[ 8.0-107)
K:-ﬂ
N = Z1~(Ki> ﬂ) ..fumber Krep : Z Krep = 1.1+10 —Hem ...avg of nonzero Xs
. of nanzero 5eC
! Ks
i f i | T
i —
a8 - _
el
g2 PO 7]
mkn
PRVIEY]
0.4 A
7
vzl .
o | 1 | 1 |
30 35 A0 45 50 55
. He
I

...plot of discharga {gakfmin)
varsusg total head (fi)

o

[ - |



QRSB-57 {10.0" - 17.8'}
Given:

L= (17.8 - 10.0)-f L=78H .test intarval length
pzl=2.3067 fi
n:EfEdn radivs of NO borehole
72
v = 122105 —— .. klnematlc viscosity of water @ 60 oF
586 S
DF1 = 0.824-in ..d for 34" schedule 40 55 pipe (Drizcell, p. 876)
DP2 = 0.622-in ..Id far 1/2= packer pipe (assume schedule 40)
LP1 =104t 34" pipe length
LF2 ;= 3.5:4 - 1127 pipa [Bngth
£ := 0.00014-ft ... roughness Factor for new iron pips (Brater & ¥ing, p. 5-13)
gravity head Hg, pressure head Hg, and pumping ratas (: .01 ]
10 i
8.2 4 0.01 1102
g2 8 10 [ —3
Heg = & Hp=| _ [psi Q= i W 3 I T __gi
8.2 g 3.81 | min 0.43 i
8.2 4 g 0.92
1.72 )
- E -
1} Calculate head loss through pipe (H, p,} using Darcy-Weisbach equation:
Calculate valocity thm_ugh packer, ¥1, and Rey'm.:-lds HNumber, R1;
2
.. DM Q. BF1-V1  ifR1 > 2800,
A= area Vi FE wveloclly  R1= flow Is turbulsnt R1= 10103
' 7+10%
Use Colebrook's equation to detarming friction factor {Brater & King, p. 6-11): - b
E _ 203881070  .relative roughness
oP4
I o SN [ | 'J”Rmﬂ - £ I - n“

page 1



fl1 =1 ... Initial quess at frictlon factor

Givan
-2
f1=(-2'log —E—HT— + 25 .t for turbulent flow
OF1 37 o i
FRICFRAC(R1,DP1} = Find{ff1) i:= 1. rows({Q)

i3, = FRtCFRAG{Rtt,DN) fi1, = H(R1i< 2unn,%,ﬁ1i) ..f far laminar flow = 84/R
: .

e (V)
Hepy = fl—s—— . Darcy Weisbach equation
[ ‘DRl 2.9

2} Calculate head loss through packer, Hyp;:

Calculate velocity through packer, ¥2, and Reynsolds Number, R2: T4
2
DP2 . 4
A2 = n ... ared W2 o E .. vejocity  R2:= br2-va if RZ = 2000, flow RZ =
AZ ¥ is turbubent 1948
- . 9654
Caleulate friction factor, ff2:
EEFTE = 2701 -1{}_3 ... relativa roughnaess ff2 =1 ... iInitial guass =t frictlon factor
Given
1 zst WP
fro=[-2400g[ i + I for urbulent flow
DP2 2.7 R2..}2
FRICFRAGP{R2,DF2) = Find{H2} =1, rows{Q} ff2, = FH1CFRACP(H2I,DP2)
v2 i
ff2. = if| R2.< Eﬂﬂﬂ,i,ﬁ’z L far laminar flow = B4R Hipz = ff E(—ni ... Darcy Weishach
' i Rz, i TpPz 2.g
3) Calculate Total Head, Hy!
Hr=HgtHp-Hpi-Hip
. 3 5] [ -5
17.43 8.2 9.23 1.85+10 1.7+10
T - P L T e PR 1.58:107 . 174107 .
T = - G n - P = L] LP1 = - LF"2 = A
28.95 8.2 20.78 873010 734100
17.42 8.2 ' $.23
| 3334107 | 360107

S B - Pl A e e E naoa 2



4) Calculate Hydraulic Conductivity, K (JSBER 7310-89, p. 1255):

——) [ 0.0
Ql-ln(i) em 0.0 em
K, = -—-—-—; KI = E‘f(l{l.} 5'1[}-5‘“—*}":' ,'ﬂ) K= -5 [ —
i 2.H.LIHTE S8 B.6-10 7} sac
| 7.4-107°
K.-[K»0 e
ni= 2 1'(Kt> D) ...number Krep = EM Krap = T.E-1ﬂ“5-———-' vy of nonzaro Ks .
of nonzero - [y gec .
i Ks i
0.5 | 1 I |
o4 —
os |- —
q
sl
min
02 —
0= —
um a0

...plal of discharge (galimin)
versus total head (it}

claeFrnark med SIRGE - 345 PM

page 3 -



@Mﬂnmsﬂnmumzu EMGINEERS, INC.
s s qmram

FRESSURE TEST RESULYS (FIELD)

Poge 1ok

[Project wgiﬁ fal Job Number: Tast Section; Bore Hale:
QEOLL - Hy gualdg e @15
f - ¢ s 2
E Vit & v et btrn Sg}?ﬁj 5?(7/ !6{‘0 o '2'5‘,0 ~ .-_:S.',
© [ Tmst Equi identification ° BORE HO :
T{\’: &“'F“"E"m H"bzl?w-uw| % Cirentaton: Siz::E Test By ppﬂ.l’ﬁ.lq e
oimp et Ak ' .
Sttt oo Pt Navhieat | B ynch Pam 3 /o /aq
Packers Grmundwarer Dapih: Gauge Height Above Ground: | Gravity Head;
mmn?ﬂ , 7 -
a —r .
wiiciinfiatable lee S R H.% F. _ 7/, 0 A
TEST1 G 6-'-? Inflow pressure {Hp]_E'j___,psi x 231 = ]'53 feat

TIME, MIN. 0 1 2 3 4 5 ] 7 8 9 10 | 0 AVERAGE FLOW

Meter Reading | D e
Gallons or H7§ s I 773, 75 r73 7,3 47,?

Cu. F. ' CFM
Take Par bin, | #iolosldlolanl I [T CFM x 7.48 - GPM
. Total Head (HT} =  GravityHead(Hg)  +  Pressure Head (Hp) = - Head |_osses {H) )

FT.| = FT.| + FT| - FT.
1 {(gpm) % 011 !n.ﬂ _ K, CM/SEC
Hr () x Lift) (M) % x = | e
(Punarri FrRELEL
TEST 2 i Inflow pressure [l'lp}_tz_’:__ psi x 231 = 27.7_ feet
TIME, MIN. [ 1 2 a 4 5 & 7 a g 10 | O AVERAGE FLOW
Meter Reading ' ] GPM
GaBans or 40 Jg{j E"II 5'!’ A *SH 97 . - 2
Cu. FL, ] ) CFM
. [Take Per Min. Lo T olol g T 21T T 1 P
Hr FT.| = Hg FL]| + Hp FLi -HL FT.
' K, CW/SEC
K= ” >.<.D11In.=—--- . x - Mo T~
St TIF A BUE
TEST 3 Inflcw pressure (He) __L psi x 2.31 = i& feet _

TiME, MIN. d _ 1 2 a 4 5 g ¥ 8 -] 10 O AVERAGE FLOW
Malar Feading . - GPM |
il R 78 RTR I 4( -1 I 51 -1

1 cur . . N CFM
Toke Per Min: (A1 21 A1 21010 1T T T T ]
Fy FT.| = Hg Fi.| + Hp FL] -H_ FT.|
Q L ¥, CMISEC
K = Frr x.{.'r11.ln.--.-—-=-=q . " = | poor _
MﬂF (A



HGFIH‘ISDH—KI{UDEEH ENGINEERS, (NG

PRESESURE TEST RESULTS (FIELD)

P‘:'“’:rf_- 2of 2

Froject w E;"i P Job Mumber: Test Saction: Borg Holar
. : : s B
Bou, 2\ Ywact, 280 -3 <
& ’I’Zyﬁé‘@ﬁ" L = (?‘7/ |90 » 25.0 - 5y
- | Test Equipment kdeniftication BORE HOLE Test By:
P Ovientation; Siza; | Pﬂ P&%‘«_,
] cod ¢
e vt 2 4 Date: = /2 g‘qc?
Packers Groundwater Depth: (3auga Heighl Above Ground: | Gravity Head:
Cn Casing )
uhla
faulicAnfiatable &% AL e F. O Fr
TEST/ L{ ' Inflow pressura (Mg} _é" psi x 231 = 139 feet
TIME, MIN, a 1 2 3 4 5 [ 7 ) 9 10 | © AVERAGE FLOW
Matar Raading GPM| -
Cu, FL ! | : . CEM
Teke Pet Min. [ a T Ol 1 o1 7J)] | [ I |1 CFM x 7.46 - GPM
Total Head (H} = Gravity Head (Hg) + Pressure Head (Hpt - ~ Head Losses {H)
FT.| = FT.| + FT.| - FT.
Q (gpm) 1. L {f) _ K, CM/SEC
Hr () x L rify % x = | o7
VU ANTIEAD L2
TEST2 Infiow prassure (Ho) psi x 2.31 = feet
TIME, MEN. o 1 2 3 4 5 6 7 5 g 10 b G AVERAGE FLOW
Meter Rgading GPM
Gablana or -
Cu. Ft. CFM
‘Take Per Min, | I I [ I ! ] I | ! ]
Hy FT.| = Hg FT.[ + Hp FT.] - HL FT.
- x 01110 = o CMISEC
j"T = r " x =
TEST3 Inflow pressure (Hp) psi x 231 = feet :
TIME, MIN. n 1 z a 4 5 5 7 8 8 10 |- @ AVERAGE FLOW
. i
Mster Reading ?f GEM |
Gallong ar
Cu. £t . / CFM
Taka Par K, | I ! '{ I I [ I [ | F
Hr FT.| = Hg FL.} + Hp FE| -H_ FT.|
, GMISEC
K= o x 011 I~ KC ]
Hr x L o v X =




@MUHHISGN—KHU”EEN ENGMNEERSE, INC.
§ FAEIIOR N R

- —

i)
PRESSURE TEST RESULTS (FIELD) Fugpe | of 2
Projoct: W‘ES = AD : Job Number: Test Section: Bore Hole
HEO W - b imm;f-,-fm:f_. el H-39 =R
Chewvtegdivs 2 iy, - o ? ff0 * 240" oo
Test Equip |dentlficat] BORE HOLE Test By
#im?ﬂ*::ﬁuf;m Ph:-f-f Orientation: Siza: ° 'F:t ?q.fu e
‘uMﬂuul:; EMp'v'FL..i,.qr| ¢t Dae: :
et bt venee- | 37 1484
Packers Groungwaler Depi: Gaugs Height Above Ground: [ Gravity Heag:
ing
bl ~ .
Hyctavhenniaiable l2 . =~ " R 2.8 Ft, Ve 2 Ft,
TEST 1 e é- Inflow pressure {Hp]_é’_..__psi x 231 = __‘W'_?feet
TMEMN. | b ; 2 [ 3] 4715 | & 7 1 8 | ¢ T w | oneracEFLow
Meter Readihg 2 .32 , A2 ' & 6P
e R R X2 B
Cu. FL. . CrM
Taka Par Min, Lol T el nTm | § | ] i | CrMx7aa_GPM
TotalHead (Hy) . =  GravityHead(Hg)  + PressureMead(Hp) -~  Head Losses (H)
FT.| = FI.[ + FT.{ - FT.
S 1+ = c1) HEP I Y /) K, CMISEC
= - - »® - ME-TT
Hr ) x L i % T sl
TEST 2 A2 Infiowpressure (Hp) __{ 2. psl x 281 = Z7-7_ teet
TIME, MM, 0 1 R 3 L 5 3 T B L) 10 Q AVERAGE FLOW
e meading .0 (21001 Yl | Sikz| 2705|761 B &l] Fegf - . . BO oM
ar
Cu. R, |
Take Per Min, Lol &l g3 bl el 201771 | |
Hr | 43,9 FLi=Hg| /L.2. FRi+Hp| 27,7 Fi|-H <. FI
Q L 7 K. CMISEC ]
= i r o Ter—— F] D
K X 01 I 8 « lonin Sz |- ﬁ,;}xm"f
H2&q X 7
v b O
NS
TEST 3 aq6 Inflow pressure (Hp) /7 psix 2.31 = 39.3 feet
TIME, MIN. 0 1 3 ] 9 10 | G AVERAGE FLOW )
Ve Readng if oot 5 2 8l £.30| 148 (9.5 | Tbfee.7dl 1 /.40 /Gy
Gallons or
CuFt, GFM.
Take Per Mr. _ b2 ] Lo B L2 e oy 7 T dsg 2] g7 [ 1
bt | 55.4 Fr|=Hg Woor FE|+bp| 9.3 Fl-w | /P A
' CMISEC
K= oo D11t = .10 o Loy Lo |- oo
L0243 1 55.9% 7 25

. G 1T



p&q{_ 'E-uq'c'z;.

MORRISOR-KNUDSEN ENGINEERS, INC.  PRESSURE TEST RESULTS (FELD)

el e ol LS

Project: Jab Murmber, | Text Sectian:
LOSseal B&“é”é
" rest Equ|pmant Idennfication BORE HOLE TestBy: o [
' > | Orientation: Sze: ¥ et
e VO - 3 v Dhate: f.‘/‘Z,@ /@?.
Packears Growndwater Capih: Gauvge Height Above Ground: | Gravity Head:
I On Casing " r / .
Lble -
raulic/infatabia (2.77 Ft 3.9 Pt 1.2 ° Ft
TEST 1 bif4t  Inflow pressure (Hp) lo psix231=1%9 et
TIME, MIN. g 1 2 3 4 5 & 7 8 ] 10 | OAVEFRAGE FLOW
Meter Reading . GPM
Gallons or 'm ras- "?3 s-.iz- 15{ ,12_ éaz? j?ﬂ ?,ﬂ? fﬁ . ’ﬂ E/
Cu, Ft . . CFM
Take Per Min. i r?a'.:-F ok 2 39 | .37 ] i ,37 ] 3=] t CFM x 7.48 - GPM
TotalHead (Hy) = GravityHsad{Hg) +  Pressure Head (Mg} - Head Losses (M}
el - o7 Fi+| 13.9 - T m
uﬂ{gnn:_}m % 011 '"'_L"%?'—= P 59 " 7 K, CM/SEC )
b 4 r > 1 - = .
Hr () ) ( 20 % = ifln "5 b ilol X0
IR .
TEST 2 inflowpressure(Hp) _____ psix 231 = feat hp 036 by
TIME, MiN, a 1 2 a 4 5 [ 7 ] a 10 | O AVERAGE FLOW
Mater Reading : GPM
Galans or
. Cu. Fr, CFM
Take Perbin. [ J i f J | ' F 1 I I
Ht ’ FT.| = Hg FT.} + Hp FT.| =HL FT.
K a x 011 1n,—L = ¥, CMISEC
xL r x -
*
TEST 3 Imflow pressure (Hp) . psix 231 = feat
TIME, MIH. a t 2 3 4 5 & 7 3 ] 10 | O AVERAGE FLOW
Metar Rearfing : GPM
Gallong or
Cu; Ft, CFM
Take Par Min, . | [ I J l i I I l : I I
Hy FT.] = Hg FL.|+ Hp' FT.| ~HL FT.|
K= —2 % ot1 it K.CWSEC |
HrxL o = x o = '




MOARIZONXHLUDSEN ENGINEERS, INC.,

PAESSURE TEST RESULTS (FIELD)

Pafaﬁf_ | of 2

F&:m WwWes klﬁ“f"" Job Mumber: .| Test Section: Bare Hola:
FZil A, — cﬂ'fb,jéa'r &KESE —
CMi-EL'F*Pl T_r:..,,&r-: sl 3 E‘-fO ""SC‘f Llr 25-: &2 4 ES} o] S-(-(
Test Equipment kienafication - BCAE HOLE Test By:
Tarm Iﬂc A ! T['}ﬁ.-;j”-"f' Crianiaton: Sizer _ QE‘AA‘*
I Mo Contrbuged Punep “ Data: :
CenGent \Midee Metta v erttesl 2 {/2'% @?
Packers ' Groundwater Depth: Gavgs Height Abcve Ground: [Gravity Head:
255, Y ,
raulic/rflatabie J 2"’ 7 FL * Ft. I S’; g-. Fl.
TEST 1 74, 5—? Inflow pressure {lei psi x 231 = 220 et
TIME, MiN. t 2 3 4 5 & 7 8 g W_| O AVERAGE FLOW
Meler Heading O GFM
Gallons or 5| GGl G768 LY L) 67 .

Cu, Ft, . CFM
Take Per Min. [ Jl.oll.oll e T o1 AT At ﬂ,-"l | ] CFM x 7.48 - GFM
- Total Head (H1) = Gravity Head (He) +  Pressure Head (Hp) =~ - Head Lossaes (Hy)

FLj = FT.| + FL.| - FT.
Q (gpm) 11 In. b K, CM/SEC
Hy () x L{fY) r i % x = | AT
P bty P ABLE
TEST2 46 7 infiow pressure (Hp) /%5 psi x 2.31 = 3% 7 teer |
TRE, MIN. & 1 2 2 | 4 5 5 7 8 ] 10 | Q AVERAGE FLOW
Meter Aeading ' O GPM
Salors.r J8|.7%1.7¢(. 79 .73 %79 7 ‘ -
Take Por i ;0 0 S 0 Y I A
Hr - FT.| = Hg FT.{ + Hp CFT| -HL FL.
Q L K, CMISEC
K= ]_h-xLx.Dﬂln.--r-- - x = e .
v Fialet]
TEST 3 ég "7 Infiow pressure (Hp) 23 psix 231 = ‘i@_z'feet
TIME, MIN, [ 1 z 3 4 5 8 7 & 5 10 | Q AVERAGE FLOW
Melar Reading - I A 1 GPM|
Gailona or %5{ ,r:“f L B5 .q{ugﬁ .%E{B{ﬂ -g? O
Cu. Ft. CFM
Take Per Min. Lol el plolo ot | 1 1
Hr FT] = Hg FT.[ + Hp FL| —H, FT.
] . , CMISEC
. Lx.u111n.-L—u . T | Nr o
IR ® . PuAVTIFIAY




MORNISON KHUDSEN ENGINEERS, INC.  PRESSURE TEST RESULTS {FIELD) ’fJ

Project; W'%W WJob Number: | Pest Section: Baora Haobe:
* GRSE
YotV H‘jo-f.,mc‘rt_z OMH IR -39 '-l{ 250 v 35.¢2| -5l
Tast Equipmeni [dentificaion ~ - BOHE HOLE Tast By:
[+ = | : Grematon: W Size: = s, .
l."I' Data: " /
| 7 Lty 3 w29 /57
Packars Groundwater Depihc Eauge Height Above Ground: Gravity Hear:
On Casing
i uble . e
%ﬁ;lmamm 2. 7 FL 2* Cﬁ, Ft / S S Ft
TEET/ (7/ Inflow pressure MP}H,{_Q_ psf X 231 = &g+ | fest
TIME, MIN, q 1 2 3 4 5 [ 7 B g 10 | O AYERAGE FLOW
Meter Reading P & apwml|’
Gallong or ‘EQ ,3? .E'; . ’1’5'{;# % ff{' 1 E;ﬁ '
Cu. Ft, _ .o =
Teke Per Min. el 2ls impiplrl | | [ 1 CFM x 7.48 JGPM
Total Head (HT) = Gravity Head {Hg} +  Pressure Head (Hp} - -  Head Losses {H))
FT.; = FT.| + FT.{ - FT.
0 {gpm) o1 L@ K, CM/SEC
Hr@x L o T % x - | Abr
| drrifrapes
TEST 2 inflow pressure {Hp) psi x 231 = feet '
TIME, MiH, 4 1 2 3 4 5 5 7 B [ 10 | .G AVEAIAGE FLOW
Malar Reading GFM
Gallons or -
Cu. Ft M
Taks Per Min, 1 : | I i i ]_ i | l |
Hr FLl = Hg FT.| + Hp FT.} -H FT.
Ko —3 % 011 In—m= T
» L r ” ® =
TEST 3 inflow pressure {Hp) : psi x 231 = feet
TIME, MIN. 0 1 2 3 4 5 5 7 8 5 10 | QAVERAGE FLOW
Meter Reading ' ' GPM
Gallons or .
Cuy, Ft. ' CFM
“Take Par Min, | i | | | | I l I }_ J
J .
My FT| = Hg FL.| + Hp FL| - My, FT.
CWISEC
K= X D11 I, - _ oW . 7
. ‘[ i < » e




@MGHHISDN-KHUDGEN ENGINEERS, INC.
. A N el | b e i

PRESSURE TEST RESULTS {FIELD)

/294.;’07[—1._

Project 47 GE2M rg Job Number: Test Section: Barg Hole;
QRO i~ Hydlroged ogte . .| G4
ﬂémzérﬁr"z_m{éavﬂ EQ‘?{? '3?5{ {0.0 ® 7.2 "5_7
_ Test Equiprnent Identfication - BORE HOLE - | Tast By: r
7AMN _%’?‘M {Zf - {OReriation: Size: F /D'ﬂéé +77
W Ty A |pae: /
mms:fzﬁﬂg L4 LT P g S0 VerT. 3 2:/3 77
Packers . Groundwalar Depth: Gauge Height Above Ground: [Gravity Head:
On Casing &
gﬁj Eoub[ f
T FlicAremble 5: 7 Ft. v S-"’ F. B2 R
TEST1 L L’I' c? Inflow pressure (Hp) _Lf_ pal x 231 = i.,z'._- feat
TIME, MIN. 0 1 2 3 4 5 5 1 7 2 9 10§ 0 AVYERAGE FLOW
Maiar Reading
Gallons or 3 o0 | B8 £ 1R o oo | co 0 GFE’
Cu. FL. 1 - .. CFM
Take Par Min, |21 ol &1 ~l ol 1 I I I ] CFM x 7,48 - GPM
Tetal Head (Hy) =  GravityHead(Hg)  + PressweHead{Hp) - -  Head Losses{H|)
FT.| = FT.| + FTi - FT.|
SN .1 (¢ 11) E S Y | S K. CM/SEC
Hr (it} x L{f) r (i) = X = | MNeT
_ ' ﬁfﬂﬂﬂhﬁﬂﬂia
TEST 2 < inflow pressure (Hp) _@_ psi x 231 = M feat L -
TIME, MiN. 0 1 ] 3 4 s [ 7 8 9 10 | 0 AVERAGE FLOW
oo |000| |00 |0 |00 |00 |00 1- O om
Gu. FL CFM
Take Per Min, I_ £ I L2 I £ I &) I £ I Q ! [ | | |
Hy FT.| = Hg FT.1 + Hp FT.| -HL FT.
K= O x 011 In— K, CMISEC
= . - % - | LT .
X {PuanriFL AT
TESTS ¢/ oy Inflow pressure (Hp) &% psi x 2.31 = 20:8 foqy
TIME, MIN, 2 1 2 a 4 5 g 7 B 9 8 | O MAERAGE FLOW
Meter Reading ' , W]
Gallons or 00 | Ye | B510.7C 74 f'?"D b2 20750 - 4/ ?31"/3?
Cu. FL. : Y CFM
Take Per Min, | gtz S| 4¥ [ el 45w | 4] |
Rr |- 29.0 Fi|l=Hg] @72 Fr|+Hp| 20.3  FR|-HL 7
- HTxLx.u11in.JH= % it - R L
- x® W . = -
T -z,“l.O.*‘ L 25 ?h?‘? XD %] _

.'bDI‘II'J

L0279




@yﬂﬁﬁﬂﬂ;ﬂﬁﬂ ENGINEERS, ING, FRESSURE TEST RESULTS [FIELD) h 2o I( =
Project Q 2.0 LA Job Mumber: Tast Sechun. Bare Hoke:

FL@EW%LDEQ;LL C-LWMJTA’ZM:UI—-} 35"}0 ?ﬁq 6.0 ®©]17,2 g EEE'S%E

- |Test Eguipment Identificatlon BORE HOLE Tast By: .
Crientation Size: ;73 %’7
| (Pa_?(__ ! Ve TICAL - 37 Oate: z/ = /«?‘f
- |Pachers _ Grouncwater Degih: Gauge Helght Abave Ground: |Gravily Head:
OnCasingm p
:EE@O -3
Hydraulicinfislable S 7 Fr. 2* Ft. T = . R
TEST Y ‘—{ 4 Inflow pressure (He) . 1 ul psi x 23 = _f}_ feet
TIME, MIN. 0 1 2 3 4 5 6 7 8 g 10 | O AVERAGE FLOW
Meter Reading . : GPM
" Galons ar go |tof |Hae] M3 g5i 9750 2t | 52 21/~
Cu FL . CFM
Take Per Min, [-2d bzl a8 2 ]2t | ia]e/2 b ] [ 1 CFM x 7.48 - GPM
- Total Head (H7} .. - = Gravity Head (Hg) +:  Pressure Head (Hp) - - Head Losses (H) :
7.4t | = gé#% FT, + -4;@_; FT.; - > FT.
= HT?HEQE”EM x 011 In.%- 2 x Lot 1.8 K CMISEC <
; x & — = '
g 7.1 " 73 STy $-G4x10
L0015 ' os 184
TEST 2 Inflow pressure (Hp) ________psi x 231 = ' fest
TIME, MIN. 0 1 2 3 4 s [ & 7 8 ) 10 | Q AVERAGE FLOW
Meter Reading 1 : GPM
Gallons or ) '
Cu. Ft. : CFM
. {Take Par Min, 1 1 l | | | ] { | I
Ht . FT.| = Hg . FL] +Hp Fi.{ - Hp FT.
K= —2 ot K, CW/SEC
Hr x L T % X .
TEST 3 inflow pressura (Hp) : psi x 231 = feet
TIME, MIN. 0 1 2 3 4 5 6 7 2 9 10 | O AVERAGE FLOW
Meter Aeading o G
Gallons or
Cu. Ft. : . CFM |
Take Per Min, [ 1 | { i I | } T
Ht ) FT.| = Hg FT.| + Hp FT.} ~H FT.
- . EC
K= x 011 In, —=— = _ ) K, CMISEC. 1
=L S S — * . = .




E—eﬁ—c R .
MORASOM-KNUDSEN ENGINEERS, INC. PRESSURE TEST RESULTS {FIELD)

Project TASS E—ﬁp - Qﬁ-ﬂ i |VobNumber Test Saction: Born Hole:
HY D eOLebLoG L YO RAY | @REsB
P P, - i‘r%-O w29, |~5=
Test Equiprmen Identification - ) RBORE HOLE Test By:
: . i 3 :
Meino R«“f: _ PR 3 Daty: - / 3 /f\?
Fgﬂkﬂfﬁ ) : Grouncwater Depthe Gauge Height Above Ground: |Graviry Head:
ing P
Fsolcintatable 5.7 Ft. .5 Ft L2 At
TEST 1 . Inflow pressure (Hp) (o psix 231 =129 feet
TIME, MIN. 0 1 2 a 4 5 & 7 ] ) 10 | QAVERAGE FLOW
- Matar Raading : & opM
Gallons or ,?{) ,?3 ‘73 :-7}' 73| .73 "3
Cu. FL . T
Take Per Min, ezl 1 &1 2] ol o] l I [ T criix7e-crm
Tetal Head (HT) = Gravity Head {Hg) +  Pressure Head{Hp) = - Head Lasses (H )
FT.| = ' FT.| + . FT.| - FT.
Ko — M) gy L0 B - K. CwsEC
HT ) x L (f) f {ft) X X = | AT
) i (\Jmﬂﬁ FraBLy
TEST2 oo inflow pressure (Hp) = psi x 2.31 = 27 7 feet D
TIME, MIN. 0 1 2 a 4 5 5 7 a 5 10. | O AWVERAGE FLOW
Mster Fisading : £ arm
| Gallonsor 173 a3 .?SF ,,?5 .-Zg -;5H :ZS- 1 -
Cu. F. CrW
Take Per Min. | »l.pzl D! ninlT ol 1 | I |
re | FL.| = Hg FT.] + Hp FT.| -Hy FT.
Q L K, CMISEC
K= HT)(LX .D‘H[n.Tq- . ” - MoT .
: AN T il
TEST 3 &5‘" Inflow pressure (Hp) _1'1__ﬁ psi x 2.31 = ﬁi feat
TIME, MiN. ) 1 2 3 3 5 8 7 8 9 10 | G AVERAGE FLOW
Meter Reading i . ' J ' O GPM
GHIHDHSI:I' ] _?5- ] ?‘} ! ?5 ;7&' 1-? F ;?5- ,.?5',.
Cu. F. , . CFM
Taka Per Min, el ol el [ O] E ] ] [
e | - FT| = Hg FT.] + Hp FT.| —HL FT.
- TP S RWSES
L ro % = = '




('P“‘-‘ta‘c_z.agl

MORAISON-KNUDSEN ENGINEERS, INC. PRESSURE TEST RESULTS {FIELD}

U Wl W R o bl e e e T

Project: Wg‘é EH‘P"QE A Job Mumber: Test Sechon: Bare Hola:
' ) ' /I ERSE
RLO-37 | /8.0 p2a.8"| ~ 57
-+ |Tost Equipmenl ldentification - BORE HOLE Test By:
% I . Orlenialion: Saw ¥ Pw'f“CIn_I{'
T LA e 3 | Dérta: 2/,3 /f?
Packers Groundwater Depth: Gauge Height Above Ground: | Gravity Head: ’
On Casing P / )
: ~ q.
ydraulicfmﬁ:lahla 5;7 FL 5—: 5— Ft. I I ' 2-- FL
TEST/'( ﬁ‘ 4 c:;;"' - Inflow pressure (Hp) L psi x 231 = iZi feet
TIME, MIN. e 1 2 3 & 5 6 7 8 ) 10| QAVERAGEFLOW |
Mster Reading 4 ' LD erm
Gallons or 1 ? f,? *?? .7{; -?{f *?6 ,?Q ;?I:’ . — .
Cu. Ft. . . CFM
Take Per Min, et 7 | & 1211l I I 1 CFM » 7.48 - GPM
. Total Head (H} = Gravity Head (Hg) +  Pressure Head (Hp) - - Head Losses (H;)
FT.| = CFTi+ | FT.{ - FT.
__Q(gpm) P R T T I CMISEC
Hy(fy x L) o TR X = | AbT
_ Glugn Te 3 s
TEST 2 , Inflow pressure (Hp) _______ psi x 231 = ______ feet e
TIME, MiH. 0 1 F 3 4 5 L) T a ] 10 O AVEAAGE FLOW
Meter Rsading ] ' GPM
Qallons ar *
Cu. Ft CFM
Taka Per Min. I ! 1 | I [ [ I [
Hr : FI.| = Hg " FT|+Hp FT| -HL | FT.
K= —2 _» o1tin—=a K, CMISEC
Hr x L r v x =
TEST 3 Inflow pressure (Hp) ____ psi x 231 = feet
TIME, MIN. 0 1 2 3 4 & & T 8 9 10 ¢ AVERAGE FLOW
Meler Reading iy ' GPM
Gallons or '
' Gu. A, ' P
Take Per Min. I { I | i I I I I i !
Hr | - FT.| = Hg B A FL| —H FT.|
- x O11in-toa| 3 o ) K CMISEG
| _ « - ..




@ucnnlmn-xuunsm ENGINEERS, INC, PRESSURE TEST RESULTS (FIELD) ?q/fé ] o) £2_ ~

Project Lues A Job fiumcer: Test Section: Bare Hole:
Hu‘?&vccem %thv{znm BYYD - 3,_,—1._{ 12_‘5':’- o 20[1_[ Qiz
| —— P iy

s e | v | 31 2/

Packars _ Groundwaler Depthe Gauge Height Abave Ground: |Gravity Head:
Qn
e

%ﬂﬁlnﬂﬂaﬂe "1'--‘3.5_{ f 5;0 F. | gzs._- FL.

TEST 1 @? g Infiow pressure (Hp) _LL psix 231 = ....6?‘_'2’ feat

~ TIME, MIN. [ 1 2 3 4 5 6 7 3 9 10 | O AVERAGE FILOW
Meter Aeading ' - ' GFM
GaBans or 00|, 04,0202 071.02|.03| .03 (D -
Cu, F. . . . ) C e, CFM
Take Per Min. Lol -] Ol S (a8 T | i I CFM x 748 - GPM
| TotalHead(Hy)' = . GravityHead(Hg) + PressureHead(Hp) -  HeadLosses(Hy)
FT.| = FT| + | T - | FT.
Qigem__ . oim L0 _ o [ K CMISEC
Hr () > L (fy r(ft} % X - | VT
. . ure rrE1a204.
TEST 2 & Inflow pressure {HF]_% psi x 231 = {¥. 5 jeet Comew
TIME, MIK. 0 1 2 3 4 3 5 7 8 ¢ [ 10 | oaenaceriow
Meter Reading | " GPM
Gallons o .-I'E ‘!rs- 'il'( "HP ;t(pr -lfp_,ﬂd ....‘_ a .
Cu. F1, 1 _ ) . CPM
1 Teke Per Min. | [ f_rbl IO | l G-r |_ I I ! ]
e | FT.| = Hg -~ FE[+Hp FT.} ~H FT.
_ QL I, CM/SEC
K— HTxLXG11|n r £ x - ;Ulﬂr_' .
: X _ GYAWT I CIABLL
TEST 3 & Inflow pressure (Hp) __ L3 - _psf x 2.31 = 20, Deet
THME, MIN, o 1 2 3 a 5 5 7 8 9 10 | O AYERAGE FLOW
Metar Raading ' ' O armf
{Gafons or .,1! J:Z E 113{ A | ,1—{ .1; ZZ NS ,Z—"z' -
o 1 : _ . CFM
Take Per Min. [tofOle{Dlefad T®T T J
oy | FT.} = Hg FL| + Hp FT.| -Hy FT,|
. '\L ' . .
K= X 0] - | oMsEC
x € S - | = S = E




MGRHISDH—I(HUDSEH ENGIHEERS, N,

o wi e wim s

P@‘ut'zg\fz |

PRESSURE TEST RESULYS (FIELD)

Project L) 240V~ Job Number: Tes Saction: Bore P
BRA, Avo Geo Cw QRS
| =Hy 3?!4’0 3‘?? (2.5 ©20,% o0
| Test Ecuipment [dentiication - BORE HOLE Test By: "y
rP- Orentation:  |Sier P‘ p’t‘“ b
“g | LT = # Data: - [q / :
pg_nm Graundwatar Cepih; Gauge Heght Abave Ground: (Gravity Heag:
n Caging
: - ’
raulic/infiatable ’3 * S- Fr .5 ._.0 FL g’* S Ft
TESTA f = Infiow pressure (Hg) _ Y peixest=92 jeat
TIME, MIN. 0 1 2 3 4 5 g | 7 3 9 10 | 0 AVERAGE FLOW
Matar Raading - o GPM
Gallons ar AT * 17 _,i.? ,{7 pf7.ﬂ }‘? : )
Cu. FL . . . _ I PR U ¥ .
‘Taka Far Min, | ¥ [ ) | [ DJ 'ﬁ) } I I | 1 1 CFM x 7.43 - GPM
~Total Head (Hy) o= Gravity Haad {(Hg) +-  Pressure Head (Hp} - - Head Losses {H)
FT.| = FT.] + ] Fnil - FT,
q {Epm] - _x '51 1 In. . L (ﬂ} 3 - a ar - T [ SIS [ K;CMISEG
Hr () x LR ST 3 x = | por
. - c?q I TP RFLE
TEST 2 o Inflow pressure (Hp) “psi x 231 = fest . 3_':"_' o
TIME, MIN. 0 1 2 3 4 5 & 7 8 5 10 | QAVERAGE FLOW
Meter Fieading GPM
"I Galonsor *
Cu. Ft. _ CFM
Take Per in,: I I [ I I ] [ i i I
Hy FT.| = FT.| + Hp FL -hH FT.
- x 011 In.—En = K, GHVSEC
r = x =
TEST 3 - Inflow pressure (Hp) psi x 231 = foet _ _
TIME, MIN. o 1 2 3 4 5 6 7 8 ) 10 | OAVERAGE FLOW
Meter Reading ' GPM
Gallons or .
" Cu. Ft. CFM
Take Per Min, ! | ! I i [ 1 ] ] | |
Hy F1 | = Hg FT| + Hp e, | M FT|
-—2 _xonmt- | . K CMISEC |
Ry x L ' L e * =1

4 v g
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MK-FERGUSON COMPANY

A MORAISON KNUDSEN COMPANY

&

T e
_ _ﬁﬁk#"*”ﬁ* g e S sample 0
Performancs Log No.: A Test Number: A -2 - OR-R]|— &/
Materials Lug No. O -Zp — 10~ R|“of
Location of Test: Narth: M2 East: A& Elav,! A4
Soil Descriptian: w'if Specification: P
Balance ID Mo.: 8C- /! asg.d Fail # NfA

Oraciain fpbysls Forn
D120

-||Ii_l i H ST . fIumbe k EN%%W ;ﬁ % S = :

e b Shalnereoded e neatest 08 .
Material Siza Requirad Percent Passing Actual Percent Fassing
#4 2%
# 200 N f 7é 7
\ }
“--.____________ \ \“-\\‘_'
Total Weight of Sample 25 b

Sieva Retained Weight Tare Weight Initial Dry Percent Cumuiative- -, Raquired

Size and Tare Retained Waight Ratainad | ] :
“ % Retained | 9% Pass
| seq q/2 O r2 S0 L8 2% FED |\ _
| wwco | 28.SG o | z8.sz | swo 5.7 L7 g2z | \
2200 8149 o | 849 | swo 24 % 2457 ZéZ L J
e - \h

[ B \
e \
_‘———_.____==.__q_.==-_-_-_-
I \-
Comments: VA
Performed by: _ﬁﬂ’v f Mm{) Date: £~/ j‘g W
Date: __ 2-2-79

Reviewed by: MM




A MORRISON KNUDSEN COMPANY

@ MK-FERGUSON COMPANY

. '33 N rﬂi ﬂ
ShaaeT

xxxxxx

Tast Number: A= 26~ 03~ Ei—az

Parformance Log No.:
Materials Log No. Q-2 —10~ 3|~ 02
Location of Test: Narth: MNA East: Alg Elev.: A
Sail Description: _ﬁwc?LM'f { Specification: AR
Balance i No.: SC* Fl al Fail / N/A
- - e
e
_ e %%;%
Material Size : Reguired Percent Passing . Actual Percant Passing
#4 . T : foms 47
# /00 — T _ T s

ok - S i
*“--..__‘__-__ \ \‘é\__

Tatal Weight of Sampie 25 lbs

i ‘
“ Siave Retained Weight Tare | Weight Initial Dry Parcent _ Cumulative, | Hequired !

Size and Tare Retainad Weight Retained .

% Retained % Pass

t<f & o & svo o o 16077 |\

# feo 7.4/ o | 24/ | seo o5 0% | /OOR|\ |
sz 7. 41 o | 74t | s L5 Z% | 797 |

T A N

| ’
i '

Comments: - Nﬁ?’

- Perfarmed by: - ‘Q;.mv— / %ﬂ‘? Date: = "W
Heviewed by: M}Zﬂ R " Date; 3~ E'__ 47




MK-FERGUSON COMPANY

. A MDFIHI.SGN KNUBSEH COMPANY

_ _,q.jr*rEHEEac; ‘UMIT TEST,
U CASTMD 4318 L

Log Infurmatiun

Se~1O st No.: GLC. = 26 ~ Oto=3/=0 ]

& Bafance 1D No.:
[ Material Log No.:_Q € - 26 -10-31-02 Matarial meats Low Perm Reguirements: @f N
Design Specification: QUARRY BackfiLe. S LASSIFLCATION

Location of Test

MNorthing: N/ﬂ Easting: N /A Elavation: n /A
LiQuiD LIMIT (LL) o PLASTIC LIMIT {PL}

LL. LE LE PL "PL
MNumber of Blaws: : W S ZH 33 " '
Container Numbar: T . S a9 _2z
“{ Weight of Wat Sample and Tare:.01 .-ﬁfanﬁ H4y.09q, 44,00 g. 42.98¢.  3%£3za.
Weight of Dry Sample and Tare:.01 3g 74 a.  5f.8ed. 27,65 9. 52.95q. 345 q,
Weight of Water: o1 M_ﬂ_ H53 q. 837 q. _Ao3 g, AT g
I Weight of Tare: 01 | 3L%640. 3Lz8a. 28.54q. e 3.
Weight of Dry Sample: o1 _1.3f 2. _R3%g  B3%a -
Water Cantent: 1 555 % Sk % 5.3 % 23M % 430 3%

1 — — - — —##: — —
FLOW CURVE -

Water Cantenl in F'&:rr:&nt af Dry Weiglit
o
i

b~ B = = :l::::rztsm::nnﬂﬁ

Miumber of Blows an Liguid Limit Device
22,2

LIQUID LIVIT: B ﬂ % FLASTIC LIMIT {AUEHAGE} ___,___#__

| PLASTICITY INDEX: (L -FLt = P1 21 %
Comments: LL 19 the neare + whaole numBear

f g? -2 9T
'" Parformed by \ F o e I AT, i 4] Date _2 & ?
Reviewed by m.'m é Mm Date _,S;Z;fgf—— |

Rewdalam 2

26 blaw line. PL and Pl nearest whole nu_rnbar. e

A rieary Laedy Ty




'x @ MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

Performance Lﬂg Mo.:
Materials Log No. 0L ~Z6—)0- Bl-e3
" Location of Test: North: AMNA East: Al Efev.: AR
Soil Description: _M%Mf ! Specification: Al | '
Balance I0 No.: SC- /! ags)f Fai / N,’A_-_ '
: - shditbe ceng rtadéﬁ‘;tawﬂ s . g :
ﬁ Materla) Size Required Percent Passing Actual Pergent Passing
H4 . o
¥ro0 ' \ 73 %
| # 200 N B @27
"-.._____----_ \ "“-..__‘_‘-_‘-\w
Total Weight of Sample 25 lbs
| | -
Siava Retainad Weight Tare Weight Initial Cry Percent Cumulativa. . Reguired
. Retal . ned : _
Siza and Tare etainad Waight Retaine % Rerained % Pass I
#¢f o O ) Do O & 7o v A
£ 100 /3.5 o | /3.5t | S0 273 27% 73% 1\
' &_ T5.57 o | s5.857 | s00 Ny B %2% X
' A
-'_‘_—_‘-::-___.:___
B e \
.
-

Ii Comments: A4

Performed by: ﬁd"“’ ‘/MM Oate: £/ *;%’ ’-5-‘-1’-'17 ' |

Reviawed by: _4_, \_/:Z:»af%f-«"f“"' " Date: 322297

i fow S nalywie Foven:
M-1341



* MK-FERGUSON COMPANY

‘MORRISON KNUDSTN COMPANY

ATTERBERGLIMIT TEST
FUUUASTMID 4318

-------

Lag Information

Batance ID No..__ SC-1O Test No.: _GQC ~26 ~Oo-Bf~0Z

i Material Log Na.: e -2 -t o-_@'—-a? Matarial meets Low Perm Requiremants: ‘?

| - | o
Design Specification:__ R UARRY BAC Tion

Lacation of Tast:

N /A Elayvation: a3 A J

_ LIQUID LIMIT {LL) - PLASTIC LIMIT (PL}
L. © L LL . PL PL
Mumber af Blows: . _E,_. L2 _Z.B__.

Caontainer Numbar:’ 8BS ﬁ i g6 48
Weight of Wat Sample and Tara:.01 He.5%9. 1. £ HL.ef g. 354% 9. 385.2%q.
Welght of Dry Sample and Tare:.01 % i X=X 3885 a. 34,18 g. S22 9.
Waeight of Water: 01 2 , 2:3T a 2.¥p q. 0973 L2l g
Weight of Tare: ' o1 24889 21824 LEILA. 2,40 . LB2%a.
Waight of Dry Sample: 07 Seta _giBa ﬁ 5.15 a.

4 Water Cantent: A 272 % . Z LB %, L&6-4 %
: FLOW CURVE S : —

—_— —— o — r=o

—— s — T e

)

\}
y

=

I ta 4f 1T M @ o :z::n::::r::::n:n::ﬂﬁ:‘-‘t

Number of Blows on Liquid Limit Device S 17
gaup umiT: 28 % PLASTIC LIMIT (AVERAGE): 1L %

PLASTICITY INDEX: {LL - FL} = Pl It %
Caomments: LL to the nearest whole number

@ 25 blaw line. PL and Pl ngarest whole number.

.: ——
Perfarmed by _} : _QC)

Raviewed by

iy Lmid Toud




MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

OB A
‘-wﬂiﬁ

Tast Number:

i-26 ~ o3-3)=04

Performance Log No.:

Qe -2e— 0= B~ &

Materials th Na.

Lacation of Test: North: Al East: Add

AR

Elev.:

A4

Soii Description: _ﬁug_mf_wf_— Specification:

Balance ID No.: SC- /f qas/f Fail / N/A

il ritl LT ! Xeeptib s > passing: a”i* ] A ?% s lessihar T :
5 S THAN e 1oPORBG R0 th Rasrest OV on do e e R e
Material Size " Required Percent Passing Actual Pgreent Passing
L4 . =]
- #lon T W7 <l L
# 200 N> f T, 17

T~

T~

N b

T~

_-‘--""“--.._

\_\_‘-\_

Total Waight of Sample Z5 1bs
Siave | Retmimed Weight | Tare .| Woeight | Initial Dry | Percent Cumulative - Required
Size and Tare Retained Weight Retained ] : '
. % Retained | % Pass
e o o P oo ¢ DB 227 |\
# 400 il o e 500 o 2% oo |\
#200 8,77 o | 877 st LA 27 2422 u\\
-_'_—'——._______ ﬁ
i? I i N
A \
B \
Comments: A
Parfarmead by: W Date: i’e’:“f 7
Date: z-zZ-9%

Raviewed by: M '

Oredudon Aeaksts Fum
o107

Awindya



" ATTERBERG LIMIT TEST

i "ASTM D 4318 _Ssmple Ib

Log Infarmation

Balance 1D No.i_ €18 Test No.: _QC - 24~ C-3/~d3
Materiat Log No._Q €.~ 2t -l O3 e Materia_l meets Low Perm Haquirements: Y @

T orl

OQUARRY BAC

Design Specification:

Location of Teat:

N/A Elevation: nfa

WN/a Easting:

PLASTIC LiMIT {PL}
PL PL

Mumber aof Blows: ' »% J_LL -
| contziner Number: 7% . | I N & A H _&&

Waight of Wet Sample and Tare:.01 Mo 6 g. Y1l e Hr424. _?g;'_ﬂ"ﬁ.- 34.8% .9,
375549, 2841 a. 32.3% 0,

_Ai4a.

_fE.Brq,

|| welght af Dry Sample and Tare:.01 Aue7 q. 2585 q. .
Weight of Water: 01 5o 4. S 9q, 487 g, 497 q.
Weight of Tare: 01 16 g t4.M2 4. 11,39 a. Zg.400.
Waight of Dry Sampla: 01 L 31 a 7L g. Z-2f g. 48 q. 4.5¢q.
Watar Caontent: A p0.7_% ' 4 % 240 % g0 %

FLOW.CURVE

Walar Cantend In Percent of Dry Welght
\\ i

4 1w 17w @ X F nnz:::::r:::nmnn?ﬂ:i

Number of Biows on Liquid Limit Device

PLASTIC LIMIT (AVERAGE): F %

| Lauo umir: 80 %
PLASTICITY INDEX: {LL - PL} = Pi 49 o

Comments: LL to the nearest whaole number

@ 25 blgw line. PL and Fl negrast whale numbet.

—

: -7
M'

Foaualniars ¥

Ariarisry i Ten



A MORRISON KNUDSEN COMPANY
?Jz S SRAD

'oﬁ}g:o\.&\'k %§ g

,_‘WWE Pa:hd kel

f-26 - Q-3 =085

Test Number;

Parfarmance Log No.;

-2 ~O~ B~ 0%

Laocstion of Test: North: AA

Soil Description: _MEZLMI

Balance ID No.: SC- /| Pass r. B N/A

Matarials Log No.

@ MK-FERGUSON COMPANY
|

East: A Elav.: A4

Specification:

Material Size Required Percent Passing Actuzl Percenit Passing
V-1 d W27
# 00 T~ 53
- # 200 N ‘ﬂ\\ 3%
Nk T~ NN
Tatal Waight of Sample a5 b
.t
Sigve Retained VWaight Tare Waight Initial Dy Percent Cumulative™ ~ Required
Size and Tare Retained Weight fetained ]
% Retained | % Pass
1 ¢f ) o o _Svo o 7] 2007 |\
#1600 244.499 o | za2.99] 500 2.0 2% | =% |\
- G287 1 © 7287 seo /8.% c27 | z7 |
| N
| B \
e ——
B z
Comments: ﬂ/‘?‘
|}
Wﬂ-ﬂ
Parformed hy: Jz' j &

Revigwead hy:

il . Aedirnlt Fini
D= 1247




MK~FERGUSON COMPANY

A MUHRISGN KHUDEEH CDMP&HY

:'_-éﬁéféhﬁﬁd"umr'rﬁ{fﬁs*f-
CNASTMID 4318

Lag Infarmatian

SL-1O . Test No.: ac -2 =~ Olo=3{-0%

Balance LD No.:

Material Log Na.:_ Q1 C - 24 =t O =3~ S 'Materiai meets Law Parm Requirements: Y @

Location af Test

Narthing: N LA Easting: N /A Flevation: n /A ' J

LIQUID LIMIT (RL) PLASTIC LIMIT {PL)
LL LL LL PL PL
Mumber of Blows: -
Cantainer Numbari . I — e
Waight of Wat Sample and Tare:i01. g. a9, 9. 9 1.
Weight of Dry Sample and Tare: .01 q. A 9. q. . q.
Waight ot Water: Rkl =3 . q, q. .
Wheight of Tarea: .01 9. 9. IR a. q.
Weight of Dry Sample: 01 __q. 4. . 9. — 8
Water Content: A % : % % % %
' ELOW CURVE . _ -- |
= EWM———“T_—#——'—W
. — | _ )
= —_—ee e R
& __#_________._———————_______._—————"-—u———#-——“—“___‘_—_—_"_' —_—— .
=~ M —_—— e
E —‘_"
[ _________________.._——-——-_-'—‘-—__'_"_"—_
o, —"'_"""___
E M
— "—‘__"
= ______,____—-—-———-—‘#——"*‘_"____-__.__._________——-—n—._
2 .,
= e _
=) ﬁ
u ﬁﬁ
E =_____;________f_—___,—___———_ﬂ_ﬂ_#ﬁ=_+————_——='_mﬂ———'w ]
2 ﬁﬁﬁmﬂ_-ﬂﬂ:
=
ﬁ—_ﬂ-ﬂ !
. _“____.__—H———"—"—‘_"'"_'_ e e .
1 a T T2 Tsmi'lzzz#::l:rzlm:nn.ﬂﬂﬂ-‘ﬂ
Numbear of Blows on Liguid Limit-Dewvice : . _
 uauin LIMiT % PLASTIC LIMIT {AVERAGE]: i
PLASTICITY INDEX: ILL - PL} = %
. Commants: LL to the nearest whr.:le number @ 25 blow line. PL and Pl nearest whole numbear.
At - ble e ervind '
~5-75
I Performed h‘f ‘JZ{ Data _5__-—-——*—"

Reviawad b'.r /Mﬂﬁa Date _",;,_H‘Fg—'fjr——*—‘_

Apvliaimts T

Arimrbary Lk Tosd



MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANT

mﬂﬂ%mﬁﬁmxmm
W m@ﬁi“cﬁ".w.,

Perfarmance Log MNa.:

Materiats Log No.

Qe -lD-RA|~ op

HE [ ++a!¢ § Ay e b AL 5
B A ozéﬂi hﬁ"

]
Eirgi k;@rg»ﬁsv g e ﬁ
SR Sl 1D 2

Location of Tast: Mocth:

A East:

A4

AR

Balance |0 Ne.: SC-_! i

Soil Description: _ﬂmgﬂf_w? !

Pass {Fail) f' ]

| £
i H,Wluﬁfféﬁﬁnp e

Spsacification;

IES -

o e e

Marterfal Size

Aequired Percent F'assing

Actual Percent Passing

L \ 0
¥ /00 T~
# 200 N> &

o~

\ '

i

S~

‘b\_‘_\-_

Total Weight of Sample 25 lbs
Sieve Retained Weight Tars Weight Initial Dry Parcent Cumulative. - Requirad
Size and Tare Retained Waight Retainad % Retained 2 Pass _!!
e o ) e S0 o 2% oy N
#1c0 [ 79,17 o /72,07 SHoo 35.8 3T &% ‘:h
#2600 7725 o i 77.25 | seo a4 s | %
h_-_--==-——_-=;
' TN \
|| A 1 \
:
- Comments: /V-"d}
‘Parformed by: Date: _‘_&&'W

Reviewad by:

e il gty ot
1T

Data:

3-2-%1

|



A MORRISON KNUDSEN COMPANY

@ MK-FERGUSON COMPANY

?ﬁgﬁlﬁﬁdﬁ@ ‘ E‘;gxgv;v, : ;ﬁf%%ﬁ%m

Parformance Log No.: AA Tast Number: fe-24 - o3-2\—-27
Materizls Log Ma. el i | Tl bl < 4

Location of Tast: North: A4 East: A4 Elav.: A

Safl Description: _&mng/_&céc'f { Specification: A4
| Balance ID No.: SC- £l Fﬁas@f Fail  N/A '
e

:: ; | B
W At

2 5

;mm“ %%..*_mfﬁy i

Material Size Required Percent Passing Actual Psrcent Passing :
Vi : -
#/00. . B2
# 200 M A S1R
. . \ .
"--._______---_ \..\ ]
Total Weight of Sample 25 b
|
Siave Hetained Weight Tare Weight Initial Ory Percent Cumulative- -, . | Raquired
Size and Tare Retzainad Weight Retainad .
% Fetained { % Pass
#of o o @ svo e =) 20T\ ‘
A s 9 /9 o | 94/,9 | seo gz | LE_| g2 }R
| A, 7. ) 52| ST /%3 3 LD YR
——1 ___n_ - - ) \
B \
i I— \
Comments: A

Farfarmad by:

Reviawed hy:




MK-FERGUSON COMPANY

A MUHHIEM K.HUDSEN CGMPAH?

Log nfarmation

Batance ID Mo.:__ SC-1O ) Test No.:

QC -2 -0-3/-05

Material Log No.: _Q C - 2l 1O -3(~07F Material meets Law Permn Requirements: Y ;@

| Design Speacification: QUARRY BAGLEILA CLASSIFLEATION
Z'IL"=='= ation: e —

Location of Test

LICUID LIMIT {LL) . : PLASTIC LIMIT (PL)
L. tL 1L PL PL
| Number of Blows: da __"ﬁ___f. - .
Containar Numbar: ii Eo 5 3z, “Y
Weight of Wet Sample and Tara: .1 H562 g. “S324da Ho3% q. ié.aég..
Waight of Dry Sample and Tare:.01 3g.5749. 37.96 a. ¥odg. 34864, 2,284,
Weight of Water: 01 3pbh 9. 3.8 q. 2:73 aq. [ 2pa LIZ q.
Waight of Tara: 01 283749 2d.41 g z84#7 a. 2249 4. 18 7aq.
Weighit of Dry Sample: 01 _fn i g TRETN q.560. %77 g. 555 g,
Watar Content: A 20 % 256.9 % 28 . L% 208 % 202 %
— — — — -~ —-_—_-:#ﬁ: — — #ﬁ: — . — — — —
FLOW CURVE
= _—————————M —
v 3 -———'“_
= e e
z W -
& — —— e e e
a = ______-________._.__..,._...-____________..
= W—_‘_ﬂ_—
= e e e = —_————
et ____
2 _e e e e e e e e —_— |
o W—#—-—-———“—”
= —_——
_———
= !,H ' e e e e
a —— —_— —
= . 3
5 : ——
L] e e e e e e
Ty o — o —
o ﬁ —_— e
= 1% ___________.____—-—____ﬂ__hﬂ—-——#———ﬂ:_‘_:_'_ﬁ_____——w——*_ —
= —_——

Number of Blows an Liquid Limit Device )
PLASTIC LIMIT IA‘JEHAGE'I 2. %

Lauip Lwir: 29 %
| PLASTICITY INDEX: (LL - P} = Pl g % |
. Commants: LL to the nearast whola number @ 25 b]aw line. PL and Pl nearest whole number.

‘Parfarmed by "f’;-ﬂ P Oate __ﬁ-- z = 27

FAribien 2




MK-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

@

denduiden Analsin Berm
Dul-13-47

T T
OB S
kbl 19 :
Parformance Log No.: Test Number: A -Z2¢-c2-31-o8
Matarials Log No. Q-2 —10-R|~08
Location of Test: North: A4 _Easu Ag Elev.: AR
Sall Description: ﬂwnfr Lap kit Spacification: 244
Balance 10 No.: S¢- /! —
ﬁﬂ?ﬁiﬁ% % i fcds .;.-?ch At
Materia! Size . Reguired Percent Passing Actual Percent Passing .
o T~ [0°%
# /00 ~ 8377
Total Waight of Sample 55 ibs
Sieve Retained Weight Tare Waight Initial Dry Pen:_ent Cumulative, .. Required
Size and Tare Retainad Weight Retainad % Retained % Pass
100 =5 | o | &l zeo 4.8 ff‘? 5?@% \\
A So0 ot Lon o | 23 % A
sz G ¥ e | @/ | ST Bl 7 ;ZA G
T \
— . i
Comraents: AL |
Performed by: M Date: f —Z o
Raviewed by: Date: ___ .3 .? -

PMuhion T




MK-FERGUSON COMPANY

A MBHHISDH KNUDSEH -COMPANY

'-;;ATTERBERG LIMT TEST
©UASTMD 4318

Lag Infarmarian

Test No.. R — 26' - Ol =3/~

I Balance ID Na.: 5180

1§ Material Log No. C -26-10-3/~08 Material meets Low Perm Requirements: ¢9/ N

Des:gn Spemflcatmn

Mumber af Blows: _&__ ol _,..ﬁ_.. . :
Containar Number: Iy S -z Ltz 28-2% 37497
- Waight of Wat Sample and Tarei.01 Y6B24. Ysdg,  43.86a. LT _ 9. -%,SJ'
Weight of Dry Sample and Tare:.01 “3.0/q. “t8fq.  H2.27 a. H2i g, ‘j
Waight of Water: 01 _Z.8%a. _2.42 a. 257 q A7 a. Lk
Weight of Tare: 01 363 q. . teq. Zi=dq. 2854 ¢. 36,32 g,
Weight of Dry Sample: .01 _zz_i.ﬂ__ﬂ. o55q  2de  _S4fa. A TAR

_Water Cantent: A 33.4 % 225 %, ELB %, 8.9 % sEE % !

FLOW CURVE

34 '"—_"'_‘_ e
5 ' - —

Walar Content In Percent of Dry Welglht

14 iT i 1#311?2224:3:!:3:3!31:15:435

: Number of Blows an Liquid Limit Device _
J' 'g %

LauID Ut _272 % PLASTIC LIMIT {AVERAGE)R

| PLASTICITY INDEX: {LL - PU) = PI _IlZ %
Comments: LL to the nearest whole number @ 25 blow line. PL and P nearest whole number.

Performed hy /,C:'/ "'T'.‘-‘ 6@? Cate 3-3_’;_2?
=77

DatE ___________—-——'_'__'"

“ Reviewed by __M/—Méﬁf —

Aovlminn T

A Dy Lt Tt



A MORRISON KNUOSEN COMPANY

@ MK-FERGUSON COMPANY

T A e O o :

:x L SMP % j % iﬁ“ .i géﬁ ritd

 Work' i vié fhE w—a”%%éﬁxs,
#

Parfarmance Log No.: NA Test Number: ﬁ‘l}f. 24 ~ 0%-2)—~ &7
Materizls Log No. §C.-26—10= Al=e?
Location of Test: North: AR East: A#E Elav.: A4

Sail Description: ﬁ:.mrr}.r saokiill Spacification: ALk

Balance 1D No.: §C- [/

Material Size Required Parcent F'assing Agtuzl Percent Passing
| 4 O
A . #ioe _ : S : il

1L\ % 260 AN 967
: T : b
S Vi —— ' \\\ ' H‘“‘"\_

Total Weight af Sample B35 lbs
Sieve |- Retained Waight Tare Woeight {mitial Dry Percent  Cumulatives - Raguirad
i ined Waigh Rerained
Size and Tare Rataine eight etaing % Retained % Pass
ef o o o spo o | o7 |sem N
s 5.7 o | =7 | Zeo . (T 7%\
| #zem | /534 o |53 | sto i 4 % 747 | A\
="“—'——__ ! . \h
i — =
A N
D \

Comments: A

Performead by:

Reviawead by*

Novaian ¥

Sraduiinn Anakivie Form
1387




@ MK-FERGUSON COMFANY

A MGFIRISEN KNU!‘JSE!'E CGMP.ANY

-----

i ,t; gj'} L
J SERAP’

«Wu;k Packagss i ET e

% ATTEF!BEHG LIMIT TEST
- U-ASTM D 4318 . -

Log Infarmation —|

Test Na.: QR =26 ~Qlo-3{~07

I Balance iD No.:__ SC-1O

“. Material Log No.:._ Q¢ -2 ~10 -Fl-2% Material meats Low Ferm Hequiraments:_@ N

LA B%tF‘lCﬂTIQM

QUARRY EHC.HLFIL.L..

Demgn Spemﬂcaﬂun

Lacatlon of Taats

| Norshina: N /A Easting: N /A Elavatign; . n /4
LID.UID LIsALT (LL} : PLASTIC LIMIT [PL)
I LL LL PL FL

Mumber of Blows: _,[i__ 3 5 : :
Container Number: ﬁ-?:g_ 267 ta® _4¥ - E
Weight of Wet Sampla and Tare: o1 Higzg.,  IBESGA. 4138 a. 3552 q. 3§.70q,
Welght of Dry Sample and Tare: .01 71.4% 352249, JRaba. 2413 a. 32,32 9.
Weight of Water: - 01 _2.857 4 2.84 a. _3.i% a. .27 g wacii-N
Waight aof Tare: 01 272,554, 2z 639, 28317 g, fi_i 3356 q.
Weight of Dry Sample: 01 %% 9. Bo2s - Lila : 5.9 q.

| Water Cantent: a0 361 Hh e e
FLOW ':U.R"-"-E- . . ﬁﬁ

Walar Content in Percent of Dry Welght
wd
&

5 ta  tT 1A 13 o T ﬂﬂ!l:!::'::‘.ﬂ:ﬂ:‘tnﬂﬂ‘-s

Mumber of Blaws on Liguid Limit Device
PLASTIC LIMIT (AVERAGE): __£ 2.0 %

LIOUID UMIT: 35 %
PLASTICITY INDEX; ILL - FL} = Pl l Z._ %
7 - Comments: UL to the hearest whole number

Il Date 3-2-9%

@ 25 blaw line. FL and Pl nearest whale number, —_

Ferformed by

i Raviewed by

gty Llwde Twmn
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MK-FERGUSON COMPANY

A MORRISON KNUDSEN COMPANY

Hios:

- P 3:\_{’&'2 Iy
w«ﬁ*’“ﬁ*:%lgﬁﬁ

e
:
.

Performance Log ";m: NA Test Number: _&' _3-{-'_01 -2~ s
Materials Log Na. -2 - 1p-2\~
ﬂ Location of Test: Narth: A4 East: N4 Elev.: A4
.ﬁfmrr?.r Bapt il Specification: A4

Soil Description:

Balance ID No.: SC- [}

: ?}*ﬁ*‘%

Actual Percent Fassing i

Material Size Required Percent Passing
I Vo d _]\ A
. || #/00 . L5775
# 20 M A L3
T o
I N S e
“t\—; \ ]
Total Weight of Sampla 25 lbx
|
Siave Retained Waight Tara Waight Initial Ory . Percent Cumulative -, Required
Size and Tare ~ Retained Weight Retained
% Ratained % Pass
#¢f for 2] © Sve & 8% (02 I\
2100 Y26 Bl o | yzppe] seo B5.4 | B | (5% |\ :
. g .28 o £.7zZ| seo0 fodo 877 | 127 | A\
f— \ )
I A et \
R — .\
“ Commaents: J’V/f
‘Perfarmed by: £ .-._:-r- Date: o oA -F7
Data: T2 _ 77

Oraindan hnsbrala Farm
- 13-¥7

Reviewed by: M

M

oty T




MK-FERGUSON COMPANY

A MOPRISON KNUDSEN COMPANY

eropnl Wty B, byl Kt
-2k -

. 3%&?&&;;&5; i St
Performance Log No.: AA Test Number; tm___Zé O3] = ¢
Materfals Log No. Q=20 R|~
Location of Tast: North:_ NA East: Ag Elev.: AR
Soil Description: _&M&E?LM? ! Specification: A4
Balance ID No.: 8C- /! Pasg FFaillf N/A
apan & fearast ko : ?:
Material Size Required Parcent Passing Actual Percant Passing |
P ' [o5%
#ro0 ™~ 3/%
# 2o NS A "o
\\ \
“‘--._____‘___-__ \ | ‘-..__‘_‘\_ ‘
|i Total Weight of Sample 25 lbs '
Siave Retainad Weight Tare | Weight inital Oy Paroent Cumulative” ™ Raquired
Zize and Tare Ratained Weight Retained
' 2 Retained % Pass
shef 2 o © oo = 0% | tfeorZ
ewo | 34722 o | 34227 s 28 47| 27 |\
#20m 12.3.87 o | (2387| sm0 298 4% | 4% | Al
e
|| :
Comments: A
Performed by: j&% Date: B/~ 92
E Reviawed by: % %J—/ .e”/n’./"--«-ﬂ’ Date: g£-2- 29
— — =nﬁ= —

LU



MK-FERGUSON COMPANY

A MORAISON KNUDSEN COMPANY

‘“%ﬁ ?ﬁiﬁiﬁﬁ“@ “23 st

voxﬁmn-

&&Zé 0Z-3} =/

Performancs Lag Na.: M/? Test Number: ‘
Materizsls Log Na. @"'%"‘JD" Bl~{Z

Location of Test: North: A East: N4 Eltev.: A4

Soil Description: _&MEI’LMT / _Sheciﬁcatiun: AR

Balance 1D No.: SC- /1 "Pasg DFail / NJA

Matarial Size Required Percent Passing Actual Farcént Passing -
o d 100 “Fe
#loo T~ G076
# o0 N> A s
\ "
_-"""--.._____ \ . _-""\--;_‘__\_'
Total Weight of Sample 25 b II
Sieve Retained Weight Tare Waight | [nitisl Ory Fercent Cumulative~ "~ Required
Size and Tars Retained Weight Reatsined
% Ratained % Pass
e o) o o sve o O 7 i N\
* 60 Z|7. 89 o | Hzea | 500 ¢ & /0% ? \\
#zon |- 7429 2] 74,29 | S0 Ix i 2% N
I e A\
Comments:
if
Perfarmed by: muff’//_//md Date: J-_*Z-W
Reviewed by: : : /&ﬁg/—— DCate: 32~ 19

Db v Al v Furrm
o107




MK-FERGUSON

. A MORRISON KNUDSEN COMPANY . :

COMPANY

1 ATTERBERG UMIT'TEST - I N
L UASTMD 4318 '#?Sj&mpiéﬁp#&f

P

f Batance ID No.:_ oC-L

Log Infarmation

Material Log No.:_ Q C -

n:

Deslgn Specificatic

O TestNo.: QC =26 ~ Ol - 3-8
2t -tO-~21~ |2 Material meets Low Perm Requiremants: @ N

TLOR

Location of Teat:

‘Container Number:
Weight of Wet Sampl

Waight of Water:
Welght of Tara:
Waight of Dry Sampla:

Narthing: N / A Easting; N /A Elavation; la
' LIGUID LIMIT {LL) : PLASTIC LIMIT {PL)
LE - LL LL PL L
Mumber of Blows: i A A _.3"_4_._
j w0 72

22 7&;:{_‘ 5 g s,
wand Tares01 Hz.4Bg.  HL9g.  JLS2d. - ELEBSA _z4F7a,
Waeight of Dry Sample and Tara:.01 : , 28 .0 a. A &5 %&g‘

.01 390 whar 3,284, ~isbgq.  __L3%Ta @ _Lfa

—— — —

FLOW CURVE

Cunauo umiT: 25 %

Water Cantent In Percent of Dry Welpht
Wy
— :

PLASTICITY INDEX: [LL -PL) = Pi _1D %

Water Content: _ A ﬁ'ﬁ' .7 T / .

Number of Blows on Liquid Lirnit Device : 2.
PLASTIC LIMIT (AVERAGEX Ay

{e nurber @ 25 blow line. PL and Pl nearest whole number.

Comments; LL to the nearest whg

B!
Performed by ATl

Ao

':'T.:: Mﬂ

o |
L

. Reviewed by _J

Mverteaery Leeds Towt

Flaiom 1



MK-FERGUSON COMPANY

A MORRIS ON KNUDSEN COMPANY

Perfarmance Log Mo.:

Materials Lng Na. =24 —0=-Bi~/3

t ocation.of Test: North; Al# East: Ad . Elev.: | A4
Sait Descriptian: _&mm#&c&ﬁw .- Specification: . A4

Balance ID No.: SC-_/ 1 Fass NIA.

Materlal Size Required Percant Passing Actual Percent Passing
4 T~ L22%7%
. . #/00 ; S~ _Z7%
20 _ M\{\ (2%
L e T~ —
" . _ Total Weight of Sarnple X Hos
I Sieva Retained Weight Tare Waight Initial Dry Percent : Curmulative- -, Required ||
. Siza and Tare Retained Waight Retzineg |
i % Hetained % Pass
e / &S o ) 885 | swvo ay | o % coB N\
4 100 3425 o | 36435 ] Hoo 72.9 7.2% 277 1\
20 S50.27 ) SB8.27 | _sto /8. 7 B2 2 7% | W\
] ' ]
--__-—:=—_.=__
T | A\
- TR \
—__=—_"____—- \

Comments: /V'/?




MK-FERGUSON COMPANY

A MORRISON XKNULDSEN COMPANY

Parfarmance Log No.:

ét—-?é Q3Z-2|— M

_Test Numbear:
1 Materials Log No. R -Ze—0~Ri-M
Location of Test: Morth: AA East: Alg Elav.: Alg
Soil Deseription: _&M&E?LMU—. Specification: A4
Balance ID No.: $C- /1 . _ Pass /Fail/ NIA
] TIL KD " 3¢ o B _of“’”%
el n%f% o
Material Size Reguired Percent Passing Actual Percant Passing
M4 25 %
#roo T~ 7752
. #zo M & 7¢ %
I — T~ WA
*-\\\_ \\ " x
Total Weight of Sample a5 lbs
Sieva Retainad Weight Taré Waight tnitial Dy Pergant _ CumuIativa- - Requirad
Size and Tare Retainad Waeight Retaingd | .
% Retained % Pass
o i TS5 © Zo.5% | svemii| 24 /57 EsZ |\
M #eo {13,107 o | 172077 |Ehonas| 8.2 23°% 777 1\
| o | LSu22 o | Gszz| fomal 3 267 | 247 | A\
N 3
—-E._______- \
—_=—_*_._-_- \
Commaents: o of= M&éf%df VQY' / meve.
Performed by: MM Date: 7377
. Reviewed by: % /]’F_Q/QD Date: 3-3-77

Drmdaiied Anayvi. frorm
=13-97

Nwvipiin T



SIEVE ANALYSIS

ASTM D422

Test Ne. : QRSE-60 3.2°5.7

. Cumulative
: ‘Actual | Adjustment! Adjusted. | Initial Dry | Adjusted | Adjusted | Adusted
Seive Size [ Weight Multiplier {| Weight | Welght {g) |% Ratained|% Retaned| % Pass
1 241.00 1.00 241.00 | 210230 | 11.5% 11.5% 89.5%
#4 70.58 1.00 7058 | 210230 | 34% 148% | 85.2%
#100 173147 1.00 173,17 - | 2102.30 8.2% 23.1% 76.9%
#200 65.22 1,00 6522 | 2102.30 3.4% 26.2% 73.8%

; Performed éy:-_ﬁ.w» / Ao Date: 2 =#-F7

: Rauimday:?_;m l.»-:}_,Q,Oc: Date : T-%-99




MK-FERGUSON CDMPANY

A MOH.RISGN KNUOSEH CﬂMPﬁnNY

'ATTEHEERG LIMIT TEST
ASTM D 4318 .

Leg infarmetian

Test No.: Qc —2¢ - =304

RBalance D No.:__ oC-1O

Material Lag Na.: Q e -2l -t o-31-14 Matarial meets Low Perm Requiraments: @; N

Ttmcl

JARR

Lnuatiuﬁ of Tust:

h
Morthing: h'i ,{rﬂ Easting:: ™ f A Elayatign: [ ;’ A

LIGUID LIMIT (LL] : . PLASTIC LIMIT [PL)
PL PL

' L -
Number of Blows: g 26 35 )
B T e o z 3
Y2 17 a

Contalner Number: ) —_— —e—
4.2 q. FHELq. 2¥EI .

Weight of Wat Sample and Tare! G‘l .
Weight of Dey Sampla and Tare: .01 W%, 4o 98 q. 32.80 g. 35724
. g,!ﬂ Q. 2 X
1145 9. . .

i
Hoba.
Weight of Water: 01 369 5.
Weight of Tare: : 07 3°ekd g. .
Weight of Dry Sample: 01 434 a. : %g% g .7%q. o7 aq - 4984
Water Contant: | 32..{ i : Lo 20,7 % 2.0 %

‘d  FLOW CURVE L :
I[ , __'___'_____,__._-—-‘-——'—'—‘_'__"_'___"_.___—-———'——"'"

Watar Contant In Percent of Dry Weiniit
) ~§:

e
i ta 1 Tiﬁ:ﬂﬂnz-t:‘z:r:s::u.ﬂﬂﬂ-ﬂﬂ

Number of Blows on Liguid Lirnit Davice -
PLASTIC LIMIT :AuEHAGa: 21 %

LD LM é ugﬂ 77

PLASTICITY INDEX: (LL - FL} = P!

. Camments: LL to the ﬂeagst whple pumber r @ 25 blow line, PL and Pi nearast whalg number,

Date .35 = ?-'_"_?_?"
Date L

Performad by

| Rl

Rrulabun T

Fr ey [FU T



At

MK-FERGUSON COMPANY

A MORRISON XNUDSEN COMPANY
. IR T — ="

O et i e (R

Gy

fL-2¢ - O3~3)=/5

++++++

Tast Number:

Parfarmance Log No.: _
D ~d4 1O~ B~ /3"
AA Esst: Alg

Materials Log Mo,
Elev.: A%

Location of Test: Morth:

Soil Dascﬁptioﬁ: _ﬁmg?L_M'f { Specification: AR

Balancs ID No.; SC-_/ ! (Pass) Fail / N/A

Matarial Size Requirad Percent Passing Actual Percent Passing
Vol d 22 %
# /00 . T~ __FR7
' N a5z ]E

o 200
- T~ b
"‘-l\_‘_-\-.\_‘

Total Weight of Sampla 25 lba
Siava Hetaiﬁ'ed Weight Tare Waeight initial Dry Percent Lumdativa™ Required
Slze and Tare Ratainad Weight Retainad
% Retained | % Pass
3 <f /. 42 o /42| sve Oz O% | so0h |\
& joro 723 6 | Zz3 | seo {4 2% 987 |\
sz | /4.5¢ o | /Ase| soo | 2.9 6 | 757 |\
[ ——— - \h H
T | N
A T —f—— \
] \

A

Comments:




MiC-FERGUSON COMPANY

A MOARISON KNUDSEN COMPANY

L

s

- Barnple 1D

Log Infarrmation

Test No.: _QC -~ -0k =250

Balange 10 No.:__ SC-10D

Material Lag No.:_Q ¢ - 26 -4 0-31-/5 Material meets Low Parm Requirements: PN
| .

Design Specification: ___& UARRY Backfn L CLASNSIFICAT TN

Lecation of Tast:.

) : LL ) - LL L PL PL
" Numbar of Blows: 1. B N . 3% _

Container Number: Lt S5 L _Sa_ £l
Waeight of Wet Sample and Tare:.01 37, (2d. 1,33 a. H5.56q. 4704, 37.77 a.
Waight of Dry Sample and Tare:.01 F5.2%q. _34.57q, 8.33%q. S2.q. 34-57 q.
Walight of Watar: 01 434 aq - _#4&Pa. . 218 A78 g, H#O 4.
Weight of Tare: 01 zZé&la, ZBpia. 3oz g. - 2292 B2,
Weight of Dry Sampie: L0t _ 268 A “gstq. @ _26lq  _Ltia 209,
Water Contant: 1 _4%.2% _smodh SYY % Z5.0 % 234 %

FLOW CURVE

Watar Content In Percent af Dry Welght '

—_—
[ 14 17 kL | 1'!21311314::!:.1‘:!::::1:::34:5
Number of Biews on Liquid Limit Device - z
PLASTIC LIMIT {AVERAGEL: 3 %

Liauib umit: 56 %
“ PLASTICITY INDEX: ILL - PLI = PI _33 %

Comments: LL ta the nearest whale number @& 25 ylaw line. PL and Plnearest whale nurnber.

- - 7 . _. _
Performed by L _ Date -3 77 —_
Reviegwead by Date 3.3 -7¢

Wovisin T

A rirertaagy Ll Taan
R __P‘-'l:-!?
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MK-Ferguson Company :
Weldon Spring Site Remedial Action Project

TRANSMITTAL OF CONTRACT DELIVERABLE
Date:  August 12, 1999 | Transmittal No..  CD-0219-00

Title of Document: Completion Report For The Hydrogeological Field Studies In Support
Of The Quarry Residual Operable Unit

Doc. Num.: 803 Rev.No: ¢ Date of Document: August 1999

Purpose of Transmittal: Request for Department of Energy acceptance of contract
deliverable. '

In compliance with the Project Management Contract, MK-Ferguson Company hereby
delivers the attached documert to the 1U.S. Department of Energy, Weldon Spring Site
Office. The document has been reviewed and approved by Project Management
Contractor management.

The document will be considered accepted unless we receive written notification to the
contrary within 30 days of the date of this transmittal.

Number of copies transmitted: 1
LQvg ] /ﬁﬁ\___
Doug@ E. Steffelr—""

Project Director

TWF: Form Contract Delkverable




COMPLETION REPORT FOR THE HYDROQGEOLOGICAL FELD STUDIES tN SUPPORT GF THE QUARRY
RESIDUAL OPERABLE UNIT ' 08/12/59

Printed in the United States of America. Awailable from the National Technical Information
Service, NTIS, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, Virginia
22161,

NTIS Price Codes -  Printed Copy: AO6
Microfiche: A01

DOEQOR21548-003, Rev. O



	Completion Report for the Hydrogeological Field Studies in Support of the Quarry Residual Operable Unit Rev.0	
 
	Approvals Page

	Abstract

	Table of Contents
	1. Introduction

	2. Field Activities

	3. Hydrogeologic Data Analysis

	4. Characterization Results

	5. References


	Appendixes

	A. Geologic Logs

	B. Slug Testing Data Sheets

	C. Packer Test Field Sheets and Calculations 

	D. Geotechnical Testing Data Sheets


	List of Figures

	2-1 Borehole Locations

	3-1 Cross Section A-A

	3-2 Cross Section B-B

	3-3 Alluvium Thickness

	3-4 Bedrock Topography

	4-1 Location of Test Interceptor Trench


	List of Tables

	2-1 Borehole Summary Table

	2-2 Temporary Well Installation and Development Summary

	3-1 Summary of Slug Testing Results

	3-2 Summary of Packer Testing Results

	3-3 Summary of Geotechnical Testing Results





